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ORDERING 
INFORMATION 


DEVICE 
PACKAGE 
OPERATING 
ORDERING 
SPEED 


TYPE 
TEMP. 
NUMBER 
OR 
•• 


RANGE 
VERSION 
(CELSIUS) 


DS0065 
SOFTWARE 
NlA 
DS0065 
DS1000 
14-Pin DIP 
-40 to +85 
DS100(}-xxx 
xxx = 025 to 500ns 
14-Pin DIP Sheared NC 
-40 to +85 
DS1000K-xxx 
xxx = 025 to 500ns 
8-Pin DIP 
-40 to +85 
DS1000M-xxx 
xxx = 025 to 500ns 


14-Pin GULLWING 
-40 to +85 
DS100OG-xxx 
xxx = 025 to 500ns 


8-Pin GULLWING 
-40 to +85 
DS1000H-xxx 
xxx = 025 to 500ns 


16-PinSOIC 
-40 to +85 
DS1000S-xxx 
xxx = 025 to 500ns 


8-PinSOIC 
-40 to +85 
DS1000Z-xxx 
xxx = 025 to 500ns 


DS1003 
8-Pin DIP 
-40 to +85 
DS1oo3M-16 
8-Pin DIP 
-40 to +85 
DS1003M-20 
8-Pin DIP 
-40 to +85 
DS1003M-25 
8-Pin DIP 
-40 to +85 
DS1003M-33 
8-Pin DIP 
-40 to +85 
DS1003M-40 
8-Pin GULLWING 
-40 to +85 
DS1oo3H-16 
8-Pin GULLWING 
-40 to +85 
DS1003H-20 
8-Pin GULLWING 
-40 to +85 
DS1003H-25 
8-Pin GULLWING 
-40 to +85 
DS1OO3H-33 
8-Pin GULLWING 
-40 to +85 
DS1oo3H-40 
14-Pin DIP 
-40 to +85 
DS100~16 
14-Pin DIP 
-40 to +85 
DS1OO~20 
14-Pin DIP 
-40 to +85 
DS1OO~25 
14-Pin DIP 
-40 to +85 
DS100~ 
14-Pin DIP 
-40 to +85 
DS1oo3-40 
14-Pin GULLWING 
-40ot+85 
DS1003G-16 
14-Pin GULLWING 
-40 to +85 
DS1003G-20 
14-Pin GULLWING 
-40 to +85 
DS1oo3G-25 
14-Pin GULLWING 
-40 to +85 
DS1003G-33 
14-Pin GULLWING 
-40 to +85 
DS1OO3G-40 


DS1005 
14-Pin DIP 
-40 to +85 
DS1ooS-xxx 
xxx = 060 to 250ns 


14-Pin DIP Sheared NC 
-40 to +85 
DS1oo5K-xxx 
xxx = 060 to 250ns 


8-PinDIP 
-40 to +85 
DS1005M-xxx 
xxx = 060 to 250ns 


14-Pin GULLWING 
-40 to +85 
DS1oo5G-xxx 
xxx = 060 to 250ns 


8-Pin GULLWING 
-40 to +85 
DS1OO5H-xxx 
xxx = 060 to 250ns 


16-Pin SOIC 
-40 to +85 
DS1ooss-xxx 
xxx = 060 to 250ns 


DS1007 
16-Pin DIP 
-40 to +85 
DS1oo7-xxx 
xxx = 001 to gOOns 


16-PinSOIC 
-40 to +85 
DS1oo7S-xxx 
xxx = 001 to 999ns 


DS1010 
14-Pin DIP 
-40 to +85 
DS101(}-xxx 
xxx = 050 to 500ns 


14-Pin GULLWING 
-40 to +85 
DS1010G-xxx 
xxx = 050 to 500ns 
16-PinSOIC 
-40 to +85 
DS101OS-xxx 
xxx = 050 to 500ns 
081012 
8-PinDIP 
-40 to +85 
DS1012M-xxx 
xxx = 001 to gOOns 


8-Pin GULLWING 
-40 to +85 
DS1012H-xxx 
xxx = 001 to gOOns 


8-PinSOIC 
-40 to +85 
DS1012Z-xxx 
xxx = 001 to gOOns 


DS1013 
14-Pin DIP 
-40 to +85 
DS101~xxx 
xxx = 010 to 150ns 


8-Pin DIP 
-40 to +85 
DS1013M-xxx 
xxx = 010 to 150ns 
14-Pin GULLWING 
-40 to +85 
DS1013G-xxx 
xxx = 010 to 150ns 


8-Pin GULLWING 
-40 to +85 
DS1013H-xxx 
xxx = 010 to 150ns 


14-Pin Sheared 
-40 to +85 
DS1013K-xxx 
xxx = 010 to 150ns 


ORDERING 
INFORMATION 


DEVICE 
PACKAGE 
OPERATING 
ORDERING 
SPEED 


TYPE 
TEMP. 
NUMBER 
OR 


RANGE 
VERSION 


(CELSIUS) 


16-Pin 
SOIC 
-40 to +85 
DS10135-xxx 
xxx = 010 to 150ns 
DS1020 
16-Pin 
DIP 
Oto +85 
DS1020-25 
0.25ns 
Steps 


16-Pin 
DIP 
Oto +85 
DS1020-500 
.50ns Steps 


16-Pin 
DIP 
Oto +85 
DS1020-100 
1.00ns Steps 


16-Pin 
DIP 
o to +85 
DS1020-200 
2.00ns 
Steps 


16-PinSOIC 
Oto +85 
DS10205-25O 
.25ns Steps 


16-PinSOIC 
o to +85 
OS 10205-500 
.50nsSteps 


16-PinSOIC 
o to +85 
DS1 0205-1 
00 
1.00ns Steps 


16-Pin 
SOIC 
Oto+85 
OS 10205-200 
2.00ns 
Steps 
DS1040 
8-Pin 
DIP 
-40 to +85 
DS1040M-75 
75ns max pulse width 


8-Pin 
DIP 
-40 to +85 
DS1040M-100 
100ns max pulse width 


8-Pin 
DIP 
-40 
to +85 
DS1040M-150 
150ns max pulse width 


8-Pin 
DIP 
-40 to +85 
DS1040M-200 
200ns max pulse width 


8-Pin 
DIP 
-40 
to +85 
DS1040M-250 
250ns max pulse width 


8-Pin 
DIP 
-40 
to +85 
DS1040M-500 
500ns max pulse width 


8-Pin 
DIP 
-40 
to +85 
DS1040M-B5O 
50ns max pulse width 


8-Pin 
DIP 
-40 
to +85 
DS1040M-D60 
60ns max pulse width 


8-Pin 
DIP 
-40 
to +85 
DS1040M-A15 
15nx max pulse width 


8-Pin 
DIP 
-40 
to +85 
DS1040M-A20 
20ns max pulse width 
8-Pin 
DIP 
-40 
to +85 
DS1040M-A32 
32.5ns 
max pulse width 
8-Pin 
DIP 
-40 to +85 
DS1040M-B40 
40ns max pulse width 


8-Pin 
DIP 
-40 
to +85 
DS1040M-D70 
70ns max pulse width 
8-Pin 
GULLWING 
-40 
to +85 
DS1040H-75 
75ns max pulse width 
8-Pin 
GULLWING 
-40 
to +85 
OS 1040H-1 00 
100ns max pUlse width 
8-Pin 
GULLWING 
-40 
to +85 
DS1040H-150 
150ns max pUlse width 
8-Pin 
GULLWING 
-40 
to +85 
DS1040H-200 
200ns max pulse width 
8-Pin 
GULLWING 
-40 
to +85 
DS1040H-250 
250ns max pulse width 
8-Pin 
GULLWING 
-40 to +85 
DS1040H-500 
500ns max pulse width 
8-Pin 
GULLWING 
-40 
to +85 
DS1040H-B50 
50ns max pulse width 


8-Pin 
GULLWING 
-40 to +85 
DS1040H-D60 
60ns max pulse width 
8-Pin 
GULLWING 
-40 to +85 
DS1040H-A15 
15ns max pulse width 


8-Pin 
GULLWING 
-40 to +85 
DS1040H-A20 
20ns max pulse width 


8-Pin 
GULLWING 
-40 to +85 
DS1040H-A32 
32.5ns 
max pulse width 


8-Pin 
GULLWING 
-40 to +85 
DS1040H-B40 
40ns max pulse width 


8-Pin 
GULLWING 
-40 to +85 
DS1040H-D70 
70ns max pulse width 
8-PinSOIC 
-40 to +85 
DS1040Z-75 
75ns max pulse width 
8-PinSOIC 
-40 
to +85 
DS1040Z-100 
100ns max pulse width 


8-PinSOIC 
-40 
to +85 
DS1040Z-15O 
150ns max pulse width 


8-PinSOIC 
-40 to +85 
DS1040Z-200 
200ns max pulse width 


8-PinSOIC 
-40 to +85 
DS1040Z-25O 
250ns max pulse width 


8-PinSOIC 
-40 
to +85 
DS1040Z-500 
500ns max pulse width 


8-PinSOIC 
-40 
to +85 
DS1040Z-B50 
50ns max pulse width 


8-Pin 
SOIC 
-40 to +85 
DS1040Z-D60 
60ns max pulse width 
8-Pin 
SOIC 
-40 
to +85 
DS1040Z-A15 
15ns max pulse width 


8-Pin 
SOIC 
-40 to +85 
DS1040Z-A20 
20ns max pulse width 


8-Pin 
SOIC 
-40 to +85 
DS1040Z-A32 
32.5ns 
max pulse width 


8-PinSOIC 
-40 to +85 
DS1040Z-B40 
40ns max pulse width 


8-Pin 
SOIC 
-40 
to +85 
DS1040Z-d70 
70ns max pulse width 


DEVICE 
PACKAGE 
OPERATING 
ORDERING 
SPEED 


TYPE 
TEMP. 
NUMBER 
OR 
01 


RANGE 
VERSION 


(CELSIUS) 


DS1200 
1G-Pin DIP 
o to + 70 
DS1200 


1G-Pin DIP 
-40 
to +85 
DS1200N 


16-PinSOIC 
Oto +70 
DS1200S 


16-PinSOIC 
-40 
to +85 
DS1200SN 


DS1201 
Electronic 
Keyrrag 
o to +70 
DS1201 


DS1202 
8-Pin 
DIP 
o to +70 
DS1202 
24x 
8 RAM 
8-Pin 
DIP 
-40 
to +85 
DS1202N 
24x 
8 RAM 


16-PinSOIC 
o to +70 
DS1202S 
24x 
8 RAM 
16-PinSOIC 
-40 
to +85 
DS1202SN 
24x8RAM 


DS12038-81 
8-PinSOIC 
o to +70 
DS12038-B1 


8-PinSOIC 
-40 
to +85 
DS1203SN-B1 


DS1204U 
Electronic 
Keyrrag 
o to +70 
DS1204u-G01 
Generic 
Code #1 


o to +70 
DS1204u-G02 
Generic 
Code #2 


o to +70 
DS1204u-G03 
Generic 
Code #3 


o to +70 
DS1204u-G04 
Generic 
Code #4 


Oto +70 
DS1204u-G05 
Generic 
Code #5 


o to +70 
DS1204U-xxx 
xxx = 011 to 999 


o to +70 
DS1204u-G1 
C 
Generic 
Code #1 w/cap 


o to +70 
DS1204u-G2C 
Generic 
Code #2 w/cap 


o to +70 
DS1204u-G3C 
Generic 
Code #3 w/cap 


o to +70 
DS1204u-G4C 
Generic 
Code #4 w/cap 


o to +70 
DS1204u-GSC 
Generic 
Code #5 w/cap 


DS1205S 
16-PinSOIC 
o to +70 
DS120SS 


16-PinSOIC 
-40 
to +85 
DS120SSN 


DS1205U 
Electronic 
Keyrrag 
o to +70 
DS1205U 


DS1206 
14-Pin 
DIP 
o to +70 
DS1206 


14-Pin 
DIP 
-40 
to +85 
DS1206N 


16-PinSOIC 
o to +70 
DS1206S 


16-PinSOIC 
-40 
to +85 
DS1206SN 


DS1207 
Electronic 
Keyrrag 
o to +70 
DS1207-G01 
Generic 
Code #1 


o to +70 
DS1207-G02 
Generic 
Code #2 


o to +70 
DS1207-G03 
Generic 
Code #3 


o to +70 
DS1207-G04 
Generic 
Code #4 


o to +70 
DS1207-G05 
Generic 
Code #5 


o to +70 
DS1207-xxx 
xxx = 001 to 999 


o to +70 
DS1207-G1C 
Generic 
Code #1 w/cap 


o to +70 
DS1207-G2C 
Generic 
Code #2 w/cap 


o to +70 
DS1207-G3C 
Generic 
Code #3 w/cap 


o to +70 
DS1207-G4C 
Generic 
Code #4 w/cap 


o to +70 
DS1207-GSC 
Generic 
Code #5 w/cap 
DS12098-81 
16-PinSOIC 
o to +70 
DS12098-B1 


16-PinSOIC 
-40 
to +85 
DS1209SN-B1 


DS1210 
8-Pin 
DIP 
o to +70 
DS1210 


8-Pin 
DIP 
-40 
to +85 
DS1210N 


16-PinSOIC 
o to +70 
DS1210S 


16-PinSOIC 
-40 
to +85 
DS1210SN 


DS1211 
2G-Pin 
DIP 
o to +70 
DS1211 


2G-Pin 
DIP 
-40 
to +85 
DS1211N 


DEVICE 
PACKAGE 
OPERATING 
ORDERING 
SPEED 


TYPE 
TEMP. 
NUMBER 
OR 


RANGE 
VERSION 


(CELSIUS) 


2O-PinSOlC 
o to +70 
OS1211S 


2O-PinSOlC 
-40 
to +85 
OS1211SN 


OS1212 
28-Pin 
DIP 
o to +70 
OS1212 


28-PinOIP 
-40 
to +85 
OS1212N 
28-PinPLCC 
o to +70 
OS12120 
28-PinPLCC 
-40 to +85 
OS12120N 


OS1213B 
Socket 
Oto +70 
OS1213B 


DS1213C 
Socket 
Oto +70 
OS1213C 


DS12130 
Socket 
o to +70 
OS12130 


OS1215 
1~Pin 
DIP 
o to +70 
OS1215 


1~PinOIP 
-40 
to +85 
OS1215N 
1~PinSOIC 
o to +70 
OS12155 


OS1216B 
Socket 
o to +70 
OS1216B 
16164K RAM Socket 


OS1216C 
Socket 
o to +70 
OS1216C 
641256K RAM Socket 
OS12160 
Socket 
Oto+70 
OS12160 
256K11 M RAM Socket 
OS1216E 
Socket 
Oto+70 
OS1216E 
641256K ROM Socket 


OS1216F 
Socket 
o to +70 
OS1216F 
641256K11 M ROM Socket 


OS1217A 
Oto+70 
OS1217A 
16K-25 
16K Bit Density 


Oto+70 
OS1217 A 64K-25 
64K Bit Density 


o to +70 
OS1217A 
128K-25 
128K Bit Density 


o to +70 
OS1217A 
192K-25 
192K Bit Density 


o to +70 
OS1217A 256K-25 
256K Bit Density 
OS1217M 
Oto+70 
OS1217M 
1/2-25 
1/2 Megabit 
Density 


o to +70 
OS1217M 
1-15 
1 Megabit 
Density 


o to +70 
OS1217M 2-25 
2 Megabit 
Density 


o to +70 
OS1217M 
3-25 
3 Megabit 
Density 


Oto +70 
OS 1217M 4-25 
4 Megabit 
Density 
OS1218 
8-Pin 
DIP 
o to +70 
OS1218 


1~PinSOIC 
o to +70 
OS12185 


OS1220ABlAO 
o to +70 
OS1220AB 
200ns 


Oto+70 
OS1220AB-16O 
160ns 


o to +70 
OS1220AB-120 
120ns 


Oto+70 
OS 1220AB-1 
00 
100ns 


-40 
to +85 
OS1220AB-INO 
200ns 


-40 to +85 
OS1220AB-10G-INO 
100ns 


Oto+70 
OS1220AO 
200ns 


o to +70 
OS1220AD-16O 
160ns 


Oto+70 
OS1220AD-120 
120ns 


Oto+70 
OS1220AD-100 
100ns 


-40 
to +85 
OS1220AD-INO 
200ns 


-40 
to +85 
OS1220AD-1OG-INO 
100ns 
OS1220Y 
Oto+70 
OS1220Y 
200ns 


o to +70 
OS1220Y-16O 
160ns 


o to +70 
OS1220Y-120 
120ns 


o to +70 
OS1220Y-100 
100ns 


-40 
to +85 
OS1220Y-INO 
200ns 


-40 to +85 
OS1220Y-10G-INO 
100ns 


DEVICE 
PACKAGE 
OPERATING 
ORDERING 
SPEED 


TYPE 
TEMP. 
NUMBER 
OR 
01 


RANGE 
VERSION 


(CELSIUS) 


051221 
1&-Pin 
DIP 
o to +70 
051221 
1&-Pin 
DIP 
-40 
to +85 
D51221N 


1&-Pin501C 
o to +70 
0512215 


1&-Pin501C 
-40 
to +85 
D51221SN 


DS1222 
14-Pin 
DIP 
o to +70 
051222 
14-Pin 
DIP 
-40 
to +85 
DS1222N 
1&-PinSOIC 
o to +70 
D51222S 
1&-PinSOIC 
-40 
to +85 
DS1222SN 


DS1225ABlAD 
o to +70 
DS1225AB 
200ns 
o to +70 
DS1225AB-170 
170ns 
o to +70 
D51225AB-16O 
150ns 


-40 
to +85 
DS1225AB-IND 
200ns 


-40 
to +85 
D51225AB-150-IND 
150ns 
o to +70 
DS1225AD 
200ns 
o to +70 
DS1225AD-170 
170ns 
o to +70 
DS1225AD-16O 
150ns 


-40 
to +85 
DS1225AD-IND 
200ns 


-40 
to +85 
DS1225AD-150-IND 
150ns 


DS1225D/E 
o to +70 
OS 1225D-120 
120ns 
o to +70 
D51225D-100 
100ns 
o to +70 
D51225D-85 
85ns 
o to +70 
DS1225D-70 
70ns 


-40 
to +85 
D51225D-12(}-IND 
120ns 


-40 
to +85 
DS1225D-7(}-IND 
70ns 
o to +70 
DS1225E-120 
120ns 
o to +70 
DS1225E-100 
100ns 
o to +70 
DS1225E-85 
85ns 
o to +70 
DS1225E-70 
70ns 


-40 
to +85 
DS1225E-12(}-JND 
120ns 


-40 
to +85 
DS1225E-7(}-IND 
70ns 


DS1225Y 
Oto +70 
DS1225Y 
200ns 
o to +70 
DS1225Y-150 
150ns 
o ot +70 
DS1225Y-170 
170ns 


-40 
to +85 
DS1225Y-IND 
200ns 


-40 
to +85 
DS1225Y-15(}-IND 
160ns 


DS1227 
2l>-Pin 
DIP 
o to +70 
DS1227 


2(}-Pin 
DIP 
-40 
to +85 
DS1227N 


2(}-Pin 
SOIC 
Oto +70 
DS1227S 


2(}-Pin 
SOIC 
-40 
to +85 
D51227SN 


DS1228 
1&-Pin 
DIP 
o to +70 
DS1228 


1&-PinSOIC 
o to +70 
0512288 


DS1229 
2(}-Pin 
DIP 
o to +70 
051229 


2(}-Pin 
SOIC 
o to +70 
D51229S 


DS1230Y/AB 
o to +70 
DS1230AB 
200ns 
o to +70 
DS1230AB-16O 
150ns 
o to +70 
DS1230AB-120 
120ns 
o to +70 
DS1230AB-100 
100ns 
o to +70 
D51230AB-85 
85ns 


ORDERING 
INFORMATION 


DEVICE 
PACKAGE 
OPERATING 
ORDERING 
SPEED 


TYPE 
TEMP. 
NUMBER 
OR 
RANGE 
VERSION 


(CELSIUS) 


Oto+70 
DS1230AB-70 
70ns 


-40 to +85 
DS1230AB-IND 
200ns 


-40 to +85 
DS1230AB-12(HND 
120ns 


-40 to +85 
DS1230AB-85-IND 
85ns 


-40 to +85 
DS1230AB-7o-IND 
70ns 
o to +70 
DS1230Y 
200ns 
Oto+70 
DS1230Y-150 
150ns 
Oto+70 
DS1230Y-120 
120ns 
Oto+70 
DS1230Y-100 
100ns 


o to +70 
DS1230Y-85 
85ns 


o to +70 
DS1230Y-70 
70ns 


-40 to +85 
DS1230Y-IND 
200ns 


-40 to +85 
DS1230Y-120-IND 
120ns 


-40 to +85 
DS1230Y-85-IND 
85ns 


-40 to +85 
DS1230Y-7o-IND 
70ns 
DS1231 
8-Pin DIP 
Oto+70 
DS1231-20 
20 


8-Pin DIP 
Oto+70 
DS1231-35 
35 


8-Pin DIP 
Oto+70 
DS1231-50 
50 


8-Pin DIP 
-40 to +85 
DS1231N-20 
20 
8-Pin DIP 
-40 to +85 
DS1231N-35 
35 


8-Pin DIP 
-40 to +85 
DS1231N-50 
50 


8-Pin GULLWING 
Oto+70 
DS1231G-20 
20 


8-Pin GULLWING 
Oto+70 
DS1231G-35 
35 
8-Pin GULLWING 
Oto+70 
DS1231G-50 
50 
8-Pin GULLWING 
-40 to +85 
DS1231GN-20 
20 
8-Pin GULLWING 
-40 to +85 
DS1231GN-35 
35 
8-Pin GULLWING 
-40 to +85 
DS1231GN-50 
50 
1~jnSOIC 
Oto+70 
DS1231$-20 
20 
1~inSOIC 
o to +70 
DS1231&-35 
35 
1~inSOIC 
Oto+70 
DS1231$-50 
50 
16-PinSOIC 
-40 to +85 
DS1231SN-20 
20 
1~inSOIC 
-40 to +85 
DS1231SN-35 
35 
16-Pin SOIC 
-40 to +85 
DS1231SN-50 
50 
DS1232 
8-Pin DIP 
Oto+70 
DS1232 


8-Pin DIP 
-40 to +85 
DS1232N 


8-Pin GULLWING 
Oto+70 
DS1232G 


8-Pin GULLWING 
-40 to +85 
DS1232GN 


16-Pin SOIC 
o to +70 
DS1232S 


16-Pin SOIC 
-40 to +85 
DS1232SN 


DS1232LP 
8-Pin DIP 
o to +70 
DS12321..P 


8-Pin DIP 
-40 to +85 
DS1232LPN 


8-PinSOIC 
-40 to +85 
DS1232LP$-2 


16-PinSOIC 
o to +70 
DS1232LPS 
16-PinSOIC 
-40 to +85 
DS1232LPSN 


DS1233 5V 
T0-92 
o to +70 
DS1233-10 
10% MONITOR 
To-92 
Oto+70 
DS1233-15 
15% MONITOR 
To-92 
-40 to +85 
DS1233-10N 
10% MONITOR 
T0-92 
-40 to +85 
DS1233-15N 
15% MONITOR 


DEVICE 
PACKAGE 
OPERATING 
ORDERING 
SPEED 


TYPE 
TEMP. 
NUMBER 
OR 
•• 


RANGE 
VERSION 


(CELSIUS) 


SOT-223 
o to +70 
DS1233Z-10 
10% MONITOR 
SOT-223 
o to +70 
DS1233Z-15 
15% MONITOR 
SOT-223 
-40 to +85 
DS1233Z-10N 
10% MONITOR 
SOT-223 
-40 to +85 
DS1233Z-15N 
15% MONITOR 
DS1233A3.3V 
TC-92 
o to +70 
DS1233B-10 
10% MONITOR 
TC-92 
o to +70 
DS1233B-15 
15% MONITOR 
TC-92 
-40 to +85 
DS1233B-10N 
10% MONITOR 
TC-92 
-40 to +85 
DS1233B-15N 
15% MONITOR 
SOT-223 
o to +70 
DS1233BZ-10 
10% MONITOR 
SOT-223 
o to +70 
DS1233BZ-15 
15% MONITOR 
SOT-223 
-40 to +85 
DS1233BZ-10N 
10% MONITOR 
SOT-223 
-40 to +85 
DS1233BZ-15N 
15% MONITOR 
DS1234 
14-Pin DIP 
Oto +70 
DS1234 
16-Pin SOIC 
o to +70 
DS1234S 
DS1236 
16-Pin DIP 
o to +70 
DS1236 
10% MONITOR 
16-Pin DIP 
o to +70 
DS1236-5 
5% MONITOR 
16-Pin DIP 
-40 to +85 
DS1236N 
10% MONITOR 
16-Pin DIP 
-40 to +85 
DS1236N-5 
5% MONITOR 
16-PinSOIC 
o to +70 
DS1236S 
10% MONITOR 
16-PinSOIC 
o to +70 
DS12365-5 
5% MONITOR 
16-PinSOIC 
-40 to +85 
DS1236SN 
10% MONITOR 
16-PinSOIC 
-40 to +85 
DS1236SN-5 
5% MONITOR 
DS1237 
16-Pin DIP 
Oto +70 
DS1237-x 
x= 1 TO 8 
16-PinSOIC 
o to +70 
DS1237&-x 
x = 1 T08 
DS1238 
16-Pin DIP 
Oto +70 
DS1238 
10% MONITOR 
16-Pin DIP 
Oto +70 
DS1238--5 
5% MONITOR 
16-PinSOIC 
Oto +70 
DS12385 
10% MONITOR 
16-PinSOIC 
Oto +70 
DS1236S-5 
5% MONITOR 
DS1239 
16-Pin DIP 
Oto +70 
DS1239 
10% MONITOR 
16-Pin DIP 
Oto +70 
DS1239-5 
5% MONITOR 
16-Pin DIP 
-40 to +85 
DS1239N 
10% MONITOR 
16-Pin DIP 
-40 to +85 
DS1239N-5 
5% MONITOR 
16-PinSOIC 
o to +70 
DS1239S 
10% MONITOR 
16-PinSOIC 
o to +70 
DS1239&-5 
5% MONITOR 
16-Pin SOIC 
-40 to +85 
DS1239SN 
10% MONITOR 
16-Pin SOIC 
-40 to +85 
DS1239SN-5 
5% MONITOR 
DS1243Y 
28--Pin Encap. DIP 
o to +70 
DS1243Y 
8K x 8 RAM; 200ns 
DS1244Y 
28--Pin Encap. DIP 
o to +70 
DS1244Y-150 
8K x 8 RAM; 150ns 
28--Pin Encap. DIP 
o to +70 
DS1244Y-120 
8K x 8 RAM; 120ns 
DS1245Y/AB 
o to +70 
DS1245AB-120 
120n5 
o to +70 
DS1245AB-1 00 
100n5 
o to +70 
DS1245AB-85 
85n5 
o to +70 
DS1245AB-70 
70ns 


-40 to +85 
DS1245AB-12o-1ND 120n5 


-40 to +85 
DS1245AB-85-IND 
85n5 


-40 to +85 
DS1245AB-7o-1ND 
70ns 
o to +70 
DS1245Y-120 
120n5 
o to +70 
DS1245Y-100 
100n5 


DEVICE 
PACKAGE 
OPERATING 
ORDERING 
SPEED 
TYPE 
TEMP. 
NUMBER 
OR 
RANGE 
VERSION 


(CELSIUS) 


o to +70 
DS1245Y-85 
85ns 
o to +70 
DS1245Y-70 
70ns 


-40 to +85 
DS1245Y-120-IND 
120ns 


-40 to +85 
DS1245Y-85-IND 
85ns 


-40 to +85 
DS1245Y-7~IND 
70ns 


Ds1245EE 
Oto+70 
Ds1245EE-120 
120ns 
Oto+70 
DS1245EE-100 
100ns 
Ds1248Y 
32-Pin Encap. DIP 
o to +70 
DS1248Y-15O 
128K x 8 RAM; 150ns 


32-Pin Encap. DIP 
Oto+70 
DS1248Y-120 
128K x 8 RAM; 120ns 
DS1250 
Oto +70 
DS1250 


DS1255U 
o to +70 
DS1255U 
Ds1258K 
Kit 
NlA 
DS1258K-001 
For CyberCard 
Kit 
NlA 
DS1258K-002 
For CyberKey 
Ds1259 
16-Pin DIP 
o to +70 
DS1259 
16-Pin DIP 
-40 to +85 
DS1259N 


16-PinSOIC 
o to +70 
DS12595 


16-PinsOIC 
-40 to +85 
DS12595N 


DS1260 
o to +70 
DS126~25 
250 mAHr 


o to +70 
DS126~5O 
500 mAHr 


Oto+70 
DS126~100 
1000mAHr 
Ds1262 
28-Pin DIP 
o to +70 
28-PinSOIC 
o to +70 
DS1262s 


Ds1267 
14-Pin DIP 
Oto+70 
DS1267-10 
10K ohms 
14-Pin DIP 
o to +70 
DS1267-5O 
50Kohms 
14-Pin DIP 
Oto+70 
DS1267-100 
100Kohms 
14-Pin DIP 
-40 to +85 
DS1267N-10 
10K ohms 


14-Pin DIP 
-40 to +85 
DS1267N-5O 
5OKohms 
14-Pin DIP 
-40 to +85 
DS1267N-100 
100Kohms 


14-PinSOIC 
Oto+70 
DS12675-10 
10K ohms 
14-PinSOIC 
Oto+70 
DS12675-50 
50Kohms 


14-PinSOIC 
Oto+70 
DS12675-100 
100Kohms 
14-PinSOIC 
-40 to +85 
DS1267sN-10 
10K ohms 
14-PinSOIC 
-40 to +85 
DS1267sN-50 
50Kohms 


14-PinSOIC 
-40 to +85 
DS1267sN-100 
100Kohms 
DS1275 
8-Pin DIP 
o to +70 
DS1275 


8-Pin DIP 
-40 to +85 
DS1275N 
8-Pin SOIC 
o to +70 
DS12755 
8-PinsOIC 
-40 to +85 
DS12755N 


DS1277 
24-Pin DIP 
o to +70 
DS1277 
24-Pin DIP 
-40 to +85 
DS1277N 


Ds1200 
44-Pin Flat Pack 
o to +70 
DS1280FP-44 
44-Pin Flat Pack 
-40 to +85 
DS1280FPN-44 


8~Pin 
Flat Pack 
Oto+70 
DS1280FP-a0 


~Pin 
Flat Pack 
-40 to +85 
DS1280FPN-a0 


Ds1283 
28-Pin DIP 
o to +70 
DS1283 
50X8RAM 
28-PinSOIC 
o to +70 
DS1283s 
5OX8 RAM 
Ds1284 
28-Pin DIP 
o to +70 
DS1284 
5OX8RAM 
28-Pin PLCC 
o to +70 
DS1284Q 
50X8RAM 


DEVICE 
PACKAGE 
OPERATING 
ORDERING 
SPEED 


TYPE 
TEMP. 
NUMBER 
OR 
01 


RANGE 
VERSION 
(CELSIUS) 


28-Pin PLCC 
-40 to +85 
081284QN 
5OX8RAM 
OS1285 
24-Pin DIP 
o to +70 
081285 
5OX8RAM 


28-Pin PLCC 
o to +70 
0812850 
5OX8RAM 
28-Pin801C 
o to +70 
08f285S 
5OX8RAM 
081286 
28-Pin Encap. DIP 
o to +70 
081286 
50 X8 RAM 
081287 
24-Pin Encap. DIP 
o to +70 
081287 
5OX8RAM 
081287A 
24-Pin Encap. DIP 
o to +70 
081287A 
5OX8RAM 
08129X 
16-Pin Encap. DIP 
o to +70 
081290 


16-Pin DIP 
o to +70 
081291 


16-Pin DIP 
-40 to +85 
081291N 


24-Pin Encap. DIP 
o to +70 
081292 


24-Pin DIP 
o to +70 
081293 


. 
24-Pin DIP 
-40 to +85 
081293N 


081310 
4(}-Pin 80cket 
o to +70 
081310 
512x8 
RAM 
081311 
4(}-Pin 80cket 
Oto +70 
081311 
512 x 8 RAM + RTC 
081336 
16-Pin DIP 
Oto +70 
081336 


16-Pin DIP 
-40 to +85 
081336N 


16-Pin801C 
Oto +70 
0813368 


16-Pin801C 
-40 to +85 
0813368N 


081360 
2(}-Pin DIP 
Oto +70 
081360 


2(}-Pin DIP 
-40 to +85 
081360N 


2(}-Pin 80lC 
Oto +70 
081360S 


2(}-Pin 80lC 
-40 to +85 
0813608N 


081380 
24-Pin DIP 
Oto +70 
081380 


24-Pin DIP 
-40 to +85 
081380N 


24-Pin801C 
Oto +70 
081380S 


24-Pin801C 
-40 to +85 
0813808N 


081381 
o to +70 
081381 


081385 
24-Pin DIP 
Oto +70 
081385 
4Kx 8 RAM 
28-PinSOIC 
o to +70 
081385S 
4Kx 8 RAM 


081386 
32-Pin Encap. DIP 
o to +70 
0813868-150 
8K x 8 RAM; 150n5 
32-Pin Encap. DIP 
o to +70 
0813868-120 
8K x 8 RAM; 120n5 
32-Pin Encap. DIP 
o to +70 
08138632-150 
32Kx 8 RAM; 150ns 
32-Pin Encap. DIP 
o to +70 
08138632-120 
32K x 8 RAM; 120n5 
081387 
32-Pin Encap. DIP 
o to +70 
081387 
4Kx 8 RAM 


OS1395 
24-Pin DIP 
Oto +70 
081395 
COMPAQ; 4K x 8 RAM 
28-Pin801C 
Oto +70 
081395S 
COMPAQ; 4K x 8 RAM 
081397 
Oto +70 
081397 
COMPAQ; 4K x 8 RAM 
081485 
24-Pin DIP 
Oto +70 
081485 
8Kx 8 RAM 
28-Pin801C 
Oto +70 
081485S 
8Kx8 
RAM 
081486 
32-Pin Encap. DIP 
Oto +70 
081486-150 
128K x 8 RAM; 150n5 
32-Pin Encap. DIP 
Oto +70 
081486-120 
128Kx8 
RAM; 120n5 
081488 
24-Pin Encap. DIP 
o to +70 
081488 
8Kx8RAM 


081494 
-20 to +70 
081494L-F5 
10 Yr5. 


081495 
24-Pin DIP 
o to +70 
081495 
COMPAQ; 8K x 8 RAM 
28-Pin801C 
o to +70 
081495S 
COMPAQ; 8K x 8 RAM 
081497 
24-Pin Encap. DIP 
o to +70 
081497 
COMPAQ; 8K x 8 RAM 


DEVICE 
PACKAGE 
OPERATING 
ORDERING 
SPEED 


TYPE 
TEMP. 
NUMBER 
OR 


RANGE 
VERSION 


(CELSIUS) 


051585 
28-Pin DIP 
Oto+70 
051585 
8Kx8 
RAM 


28-PinSOIC 
o to +70 
DS15855 
8Kx 8 RAM 


DS1587 
28-Pin Encap. DIP 
Oto+70 
051587 
8Kx8RAM 


DS1602 
8-Pin DIP 
Oto+70 
DS1602 
8-Pin DIP 
-40 to +85 
D51602N 
8-Pin501C 
o to +70 
0516025 
8-Pin501C 
-40 to +85 
D516025N 


DS1603 
7-Pin Module 
o to +70 
051603 
7-Pin Module 
-40 to +85 
051603N 


051609 
24-Pin DIP 
o to +70 
05160~5 
35ns 
24-Pin DIP 
o to +70 
051609-50 
SOns 


24-Pin DIP 
-40 to +85 
D51609N--35 
35ns 


24-Pin DIP 
-40 to +85 
051609N-50 
50ns 


24-Pin501C 
o to +70 
0516095-35 
35ns 
24-PinSOIC 
o to +70 
0516095-50 
50ns 
24-Pin501C 
-40 to +85 
0516095N-35 
35ns 
24-PinSOIC 
-40 to +85 
0516095N-50 
SOns 


051610 
16-Pin DIP 
Oto+70 
051610 


16-Pin DIP 
-40 to +85 
D51610N 
16-Pin501C 
Oto+70 
0516105 


16-Pin 50lC 
-40 to +85 
0516105N 


051613 
o to +70 
D51613C 
Oto+70 
0516130 


051630Y/AB 
o to +70 
051630AB-120 
120ns 


Oto 70 
D51630AB-100 
100ns 


Oto70 
OS1630AB-85 
85ns 


Oto 70 
051630AB-70 
70ns 


-40 to +85 
OS1630AB-7o-IND 
70ns 
Oto 70 
051630Y-120 
120ns 


Oto70 
D51630Y-100 
100ns 


Oto70 
D51630Y-85 
85ns 


Oto70 
051630Y-70 
70ns 


-40 to +85 
D51630Y-7o-INO 
70ns 


051632 
16-Pin DIP 
o to 70 
051632 


16-Pin DIP 
-40 to +85 
D51632N 


16-Pin 50lC 
Oto +70 
051632S 
16-Pin501C 
-40 to +85 
0516325N 


051633 
3-Pin Te-220 
-40 to +85 
051633XX 
See factory for complete 
specifications. 
051640 
16-Pin DIP 
o to 70 
051640 


16-Pin DIP 
-40 to +85 
051640N 
16-Pin501C 
o to +70 
0516405 


16-Pin 50lC 
-40 to +85 
0516405N 


16-Pin DIP 
o to +70 
051640C 
Consumer Grade 


16-Pin501C 
o to +70 
D516405C 
Consumer Grade 
051642 
28-Pin Encap. DIP 
o to +70 
051642-120 
2K x 8 RAM; 120 ns 
28-Pin Encap. DIP 
o to +70 
051642-150 
2K x 8 RAM; 150 ns 
051643 
28-Pin Encap. DIP 
o to +70 
051643-120 
8K x 8 RAM; 120 ns 


DEVICE 
PACKAGE 
OPERATING 
ORDERING 
SPEED 


TYPE 
TEMP. 
NUMBER 
OR 
01 


RANGE 
VERSION 


(CELSIUS) 


28-Pin Encap. DIP 
Oto 70 
DS1643-150 
8K x 8 RAM; 150 ns 


DS1645Y/AB 
Oto 70 
DS1645AB-120 
120ns 
Oto 70 
DS1645AB-100 
100ns 
Oto 70 
DS1645AB-85 
85ns 
Oto 70 
DS1645AB-70 
70ns 


-40 to +85 
DS1645AB-7o-IND 
70ns 
Oto 70 
DS1645Y-120 
120ns 
Oto 70 
DS1645Y-100 
100ns 
Oto 70 
DS1645Y-85 
85ns 
Oto 70 
DS1645Y-70 
70ns 


-40 to +85 
DS1645Y-7o-IND 
70ns 


DS1645EE 
Oto 70 
DS1645EE-100 
100ns 
Oto 70 
DS1645EE-85 
85ns 


, Oto 70 
DS1645EE-70 
70ns 


-40 to +85 
DS1645EE-7o-IND 
70ns 


DS1650Y/AB 
Oto 70 
DS1650AB-100 
100ns 
Oto 70 
DS1650AB-85 
85ns 
Oto 70 
DS1650AB-70 
70ns 


-40 to +85 
DS1650AB-7o-IND 
70ns 
Oto 70 
DS1650Y-100 
100ns 
Oto 70 
DS1650Y-85 
85ns 
Oto 70 
DS1650Y-70 
70ns 


-40 to +85 
DS1650Y-7o-IND 
70ns 


DS1651 
8-Pin DIP 
-25 to +85 
DS1651 


8-PinSOIC 
-25 to +85 
DS1651S 


DS1652 
8-Pin DIP 
-25 to +85 
DS1652 


8-PinSOIC 
-25 to +85 
DS1652S 


DS1653 
8-Pin DIP 
-25 to +85 
DS1653 


8-PinSOIC 
-25 to +85 
DS1653S 


DS1666 
1~inDIP 
Oto 70 
DS1666 


14-Pin DIP 
-40 to +85 
DS1666N 


16-PinSOIC 
Oto 70 
DS1666S 


16-PinSOIC 
-40 to +85 
DS1666SN 


DS1667 
2o-Pin DIP 
Oto 70 
DS1667 


2o-Pin DIP 
-40 to +8 
5DS1667N 


2o-PinSOlC 
Oto 70 
DS1667S 


2o-PinSOlC 
-40 to +85 
DS1667SN 


DS1668 
6-Pin Pushbutton 
Oto 70 
DS1668 


DS1669 
8-Pin DIP 
Oto 70 
DS1669 


8-Pin DIP 
-40 to +85 
DS1669N 


8-PinSOIC 
Oto 70 
DS1669S 


8-PinSOIC 
-40 to +85 
DS1669SN 


DS199X-4 
-40 to +85 
DS199o-R3 
-20 to +70 
DS1991L-F5 
10 Yrs 
-20 to +70 
DS1992L-F5 
10 Yrs 
-20 to +70 
DS1993L-F5 
10 Yrs 
-20 to +70 
DS1994L-F5 
10 Yrs 


ORDERING 
INFORMATION 


DEVICE 
PACKAGE 
OPERATING 
ORDERING 
SPEED 
TYPE 
TEMP. 
NUMBER 
OR 
RANGE 
VERSION 
(CELSIUS) 


DS2009 
28-Pin DIP (300 MIL) 
Oto 70 
DS2009-35 
35ns 
28-Pin DIP (300 MIL) 
Oto 70 
DS:'009-6O 
50ns 
28-Pin DIP (300 MIL) 
Oto 70 
DS2009-65 
65ns 
28-Pin DIP (300 MIL) 
Ot070 
DS2009-80 
80ns 
28-Pin DIP (300 MIL) 
Ot070 
DS2009 
120ns 
28-Pin DIP (300 MIL) 
-40 to +85 
DS2009N-35 
35ns 
28-Pin DIP (300 MIL) 
-40 to +85 
DS2009N-6O 
50ns 
28-Pin DIP (300 MIL) 
-40 to +85 
DS2009N-65 
65ns 
28-Pin DIP (300 MIL) 
-40 to +85 
DS2009N-80 
80ns 
28-Pin DIP (300 MIL) 
-40 to +85 
DS2009N 
120ns 
28-Pin DIP (600 MIL) 
Oto 70 
DS2009D-35 
35ns 
28-Pin DIP (600 MIL) 
Oto 70 
DS2009D-6O 
50ns 
28-Pin DIP (600 MIL) 
Oto 70 
DS2009D-65 
65ns 
28-Pin DIP (600 MIL) 
Oto 70 
DS2009D-80 
80ns 
28-Pin DIP (600 MIL) 
Ot070 
DS2009D 
120ns 
28-Pin DIP (300 MIL) 
-40 to +85 
DS2009DN-35 
35ns 
28-Pin DIP (300 MIL) 
-40 to +85 
DS2009DN-6O 
50ns 
28-Pin DIP (300 MIL) 
-40 to +85 
DS2009DN-65 
65ns 
28-Pin DIP (300 MIL) 
-40 to +85 
DS2009DN-80 
80ns 
28-Pin DIP (300 MIL) 
-40 to +85 
DS2009DN 
120ns 
32-Pin PLCC 
Oto 70 
DS2009R-35 
35ns 
32-Pin PLCC 
Ot070 
DS2009R-6O 
50ns 
32-Pin PLCC 
Oto 70 
DS2009R-65 
65ns 
32-Pin PLCC 
Ot070 
DS2009R-a0 
80ns 
32-Pin PLCC 
Ot070 
DS2009R 
120ns 
32-Pin PLCC 
-40 to +85 
DS2009RN-35 
35ns 
32-Pin PLCC 
-40 to +85 
DS2009RN-6O 
SOns 
32-Pin PLCC 
-40 to +85 
DS2009RN-65 
65ns 
32-Pin PLCC 
-40 to +85 
DS2009RN-80 
80ns 
32-Pin PLCC 
-40 to +85 
DS2009RN 
120ns 
DS2010 
28-Pin DIP (600 MIL) 
Oto 70 
DS2010-6O 
50ns 
28-Pin DIP (600 MIL) 
Ot070 
DS2010-65 
65ns 
28-Pin DIP (600 MIL) 
Ot070 
DS2010-80 
80ns 
28-Pin DIP (600 MIL) 
Ot070 
DS2010 
120ns 
28-Pin DIP (600 MIL) 
-40 to +85 
DS2010N-6O 
50ns 
28-Pin DIP (600 MIL) 
-40 to +85 
DS2010N-65 
65ns 
28-Pin DIP (600 MIL) 
-40 to +85 
DS2010N-80 
80ns 
28-Pin DIP (600 MIL) 
-40 to +85 
DS2010N 
120ns 
28-Pin DIP (300 MIL) 
Oto 70 
DS2010D-6O 
50ns 
28-Pin DIP (300 MIL) 
Ot070 
DS2010D-65 
65ns 
28-Pin DIP (300 MIL) 
Ot070 
DS2010D-80 
80ns 
28-Pin DIP (300 MIL) 
Oto 70 
DS2010D 
120ns 
28-Pin DIP (300 MIL) 
-40 to +85 
DS2010DN-6O 
50ns 
28-Pin DIP (300 MIL) 
-40 to +85 
DS2010DN-65 
65ns 
28-Pin DIP (300 MIL) 
-40 to +85 
DS2010DN-80 
80ns 
28-Pin DIP (300 MIL) 
-40 to +85 
DS2010DN 
120ns 
32-Pin PLCC 
Oto 70 
DS2010R-6O 
50ns 
32-Pin PLCC 
o to 70 
DS2010R-65 
65ns 


DEVICE 
PACKAGE 
OPERATING 
ORDERING 
SPEED 
TYPE 
TEMP. 
NUMBER 
OR 
01 


RANGE 
VERSION 
(CELSIUS) 


32-Pin PLCC 
Oto 70 
DS2010R-80 
SOns 
32-Pin PLCC 
Oto 70 
08201 OR 
120ns 
32-Pin PLCC 
-40 to +S5 
D82010RN-SO 
SOns 
32-Pin PLCC 
-40 to +S5 
D82010RN-65 
65ns 
32-Pin PLCC 
-40to+S5 
D82010RN-80 
SOns 
32-Pin PLCC 
-40 to +S5 
D82010RN 
120ns 
082011 
28-Pin DIP (600 MIL) 
Oto 70 
082011-50 
SOns 
28-Pin DIP (600 MIL) 
Oto 70 
082011-65 
65ns 
28-Pin DIP (600 MIL) 
o to 70 
D82011-S0 
SOns 
28-Pin DIP (600 MIL) 
Oto 70 
082011 
120ns 
28-Pin DIP (600 MIL) 
-40 to +S5 
D82011N-50 
SOns 
28-Pin DIP (600 MIL) 
-40 to +S5 
D82011N-65 
65ns 
28-Pin DIP (600 MIL) 
-40 to +S5 
D82011N-80 
SOns 
28-Pin DIP (600 MIL) 
-40 to +85 
D82011N 
120ns 
28-Pin DIP (300 MIL) 
Oto 70 
0820110-50 
SOns 
28-Pin DIP (300 MIL) 
Oto 70 
0820110-65 
65ns 
28-Pin DIP (300 MIL) 
Oto 70 
0820110-80 
SOns 
28-Pin DIP (300 MIL) 
Oto 70 
0820110 
120ns 
28-Pin DIP (300 MIL) 
-40 to +S5 
082011 ON-50 
SOns 
28-Pin DIP (300 MIL) 
-40 to +S5 
DS2011DN-65 
65ns 
28-Pin DIP (300 MIL) 
-40 to +85 
DS2011DN-80 
SOns 
28-Pin DIP (300 MIL) 
-40 to +S5 
D82011DN 
120ns 
32-Pin PLCC 
Oto 70 
D82011R-50 
SOns 
32-Pin PLCC 
Oto 70 
DS2011R-65 
65ns 
32-Pin PLCC 
Oto 70 
D82011R-80 
SOns 
32-Pin PLCC 
Oto 70 
D82011R 
120ns 
32-Pin PLCC 
-40 to +85 
082011 RN-50 
SOns 
32-Pin PLCC 
-40to+S5 
082011 RN-65 
65ns 
32-Pin PLCC 
-40 to +S5 
082011 RN-80 
SOns 
32-Pin PLCC 
-40 to +S5 
D82011RN 
120ns 
082012 
28-Pin DIP (600 MIL) 
Oto 70 
D82012-SO 
SOns 
28-Pin DIP (600 MIL) 
Oto 70 
082012-65 
65ns 
28-Pin DIP (600 MIL) 
Oto 70 
082012-80 
SOns 
28-Pin DIP (600 MIL) 
Oto 70 
082012 
120ns 
28-Pin DIP (600 MIL) 
-40 to +S5 
D82012N-SO 
SOns 
28-Pin DIP (600 MIL) 
-40 to +S5 
DS2012N-65 
65ns 
28-Pin DIP (600 MIL) 
-40 to +S5 
DS2012N-80 
SOns 
28-Pin DIP (600 MIL) 
-40 to +85 
DS2012N 
120ns 
32-Pin PLCC 
Oto 70 
DS2012R-SO 
SOns 
32-Pin PLCC 
Oto 70 
DS2012R-65 
65ns 
32-Pin PLCC 
Oto 70 
D82012R-80 
SOns 
32-Pin PLCC 
Oto 70 
D82012R 
120ns 
32-Pin PLCC 
-40 to +S5 
D82012RN-SO 
SOns 
32-Pin PLCC 
-40to+S5 
D82012RN-65 
65ns 
32-Pin PLCC 
-40to+S5 
D82012RN-80 
SOns 
32-Pin PLCC 
-40to+S5 
D82012RN 
120ns 
082013 
28-Pin DIP (600 MIL) 
o to 70 
D82013-SO 
SOns 
28-Pin DIP (600 MIL) 
o to 70 
082013-65 
65ns 


DEVICE 
PACKAGE 
OPERATING 
ORDERING 
SPEED 
TYPE 
TEMP. 
NUMBER 
OR 
RANGE 
VERSION 
(CELSIUS) 


28-Pin DIP (600 MIL) 
Oto 70 
D52013-S0 
SOns 
28-Pin DIP (600 MIL) 
o to 70 
052013 
120ns 
28-Pin DIP (600 MIL) 
-40 to +S5 
D52013N-50 
50ns 
28-Pin DIP (600 MIL) 
-40 to +S5 
D52013N-65 
65ns 
28-Pin DIP (600 MIL) 
-40 to +S5 
D52013N-80 
SOns 
28-Pin DIP (600 MIL) 
-40 to +S5 
D52013N 
120ns 
32-Pin DIP (300 MIL) 
Oto 70 
D52013D-50 
50ns 
32-Pin DIP (300 MIL) 
o to 70 
D52013D-65 
65ns 
32-Pin DIP (300 MIL) 
Oto 70 
D52013D-SO 
SOns 
32-Pin DIP (300 MIL) 
Oto 70 
0520130 
120ns 
32-Pin DIP (300 MIL) 
-40 to +S5 
D52013DN-50 
50ns 
32-Pin DIP (300 MIL) 
-40 to +S5 
D52013DN-65 
65ns 
32-Pin DIP (300 MIL) 
-40 to +S5 
D52013DN-80 
80ns 
32-Pin DIP (300 MIL) 
-40 to +S5 
D52013DN 
120ns 
052015 
18-Pin DIP 
Oto +70 
052015 
2O-Pin50lC 
o to +70 
0520155 
052016 
24-Pin DIP 
-40 to +S5 
052016 
24-PinSOIC 
-40 to +S5 
0520165 
052064 
28-Pin DIP 
-40 to+S5 
052064 
28-Pin50lC 
-40 to +S5 
0520645 
052107 
16-Pin 50lC 
o to +70 
0521075 
052130 
28-Pin DIP 
Oto+70 
052130 
28-Pin DIP 
-40 to +S5 
D52130N 
28-Pin PLCC 
o to +70 
0521300 
28-Pin PLCC 
-40 to +S5 
D521300N 
052132 
28-Pin DIP 
o to +70 
052132 
28-Pin DIP 
-40 to +85 
D52132N 
28-Pin PLCC 
Oto +70 
0521320 
28-Pin PLCC 
-40 to +85 
D521320N 
052141 
4O-Pin DIP 
Oto +70 
052141 
4O-Pin DIP 
-40 to +85 
D52141N 
44-Pin PLCC 
o to +70 
0521410 
44-Pin PLCC 
-40 to +85 
D521410N 
052145 
28-Pin DIP 
Oto +70 
052145 
28-Pin DIP 
-40 to +85 
D52145N 
28-Pin PLCC 
o to +70 
0521450 
28-Pin PLCC 
-40 to +85 
D521450N 
052146 
28-Pin DIP 
Oto 70 
052146 
28-Pin DIP 
-40 to +85 
D52146N 
28-Pin PLCC 
Oto 70 
0521460 
28-Pin PLCC 
-40 to +S5 
D521460N 
052165 
24-Pin DIP 
o to +70 
052165 
24-Pin DIP 
-40 to +85 
D52165N 
28-Pin PLCC 
o to +70 
0521650 
28-Pin PLCC 
-40 to +S5 
D521650N 
052167 
24-Pin DIP 
o to +70 
052167 
24-Pin DIP 
-40 to +S5 
D52167N 
28-Pin PLCC 
o to +70 
0521670 


DEVICE 
PACKAGE 
OPERATING 
ORDERING 
SPEED 
TYPE 
TEMP. 
NUMBER 
OR 
•• 


RANGE 
VERSION 
(CELSIUS) 


28-Pin PLCC 
-40 to +85 
0521670N 
052168 
2~PinOIP 
o to +70 
052168 
2~PinOIP 
-40 to +85 
052168N 
28-Pin PLCC 
o to +70 
0521680 
28-Pin PLCC 
-40 to +85 
0521680N 
052175 
16-Pin DIP 
o to +70 
052175 
16-Pin DIP 
-40 to +85 
052175N 
16-PinSOIC 
o to +70 
0521755 
16-Pin501C 
-40 to +85 
0521755N 
052176 
2~PinOIP 
o to +70 
052176 
2~inOIP 
-40 to +85 
052176N 
28-Pin PLCC 
o to +70 
0521760 
28-Pin PLCC 
-40 to +85 
0521760N 
052180A 
4o-PinOlP 
Oto +70 
052180A 
4o-PinOlP 
-40 to +85 
052180AN 
4~PinPLCC 
Oto +70 
052180AO 
4~PinPLCC 
-40 to +85 
052180AON 
052181A 
4o-Pin DIP 
o to +70 
052181A 
4o-Pin DIP 
-40 to +85 
052181AN 
4~PinPLCC 
o to +70 
052181AO 
4~PinPLCC 
-40 to +85 
052181AON 
052182 
28-PinOIP 
o to +70 
052182 
28-PinOIP 
-40 to +85 
052182N 
28-PinPLCC 
o to +70 
0521820 
28-PinPLCC 
-40 to +85 
0521820N 
052186 
2o-PinOlP 
o to +70 
052186 
2o-PinOlP 
-40 to +85 
052186N 
2o-Pin50lC 
o to +70 
0521865 
2o-Pin50lC 
-40 to +85 
0521865N 
052187 
18-Pin DIP 
o to +70 
052187 
2o-PinSOlC 
o to +70 
0521875 
052188 
16-Pin DIP 
o to +70 
052188 
16-Pin DIP 
-40 to +85 
052188N 
16-Pin501C 
o to +70 
0521885 
16-Pin501C 
-40 to +85 
0521885N 
052190-003 
Oto +70 
052190-003 
052219 
5TIK 
o to +70 
052219-150 
15005 
5TIK 
Oto +70 
052219-120 
12005 
OS222X 
T0-92 
-40 to +85 
052223 
50T-223 
-40 to +85 
052223Z 
T0-92 
-40 to +85 
052224 
50T-223 
-40 to +85 
052224Z 
OS2227 
5TIK 
o to +70 
052227-120 
120ns 
5TIK 
o to +70 
052227-100 
100ns 
5TIK 
o to +70 
052227-70 
70ns 
052229 
5TIK 
o to +70 
052229-85 
85ns 
5TIK 
Oto +70 
052229-100 
100ns 
5TIK 
o to +70 
052229-120 
120ns 


ORDERING 
INFORMATION 


DEVICE 
PACKAGE 
OPERATING 
ORDERING 
SPEED 
TYPE 
TEMP. 
NUMBER 
OR 
RANGE 
VERSION 


(CELSIUS) 


052244T 
5TIK 
Oto+70 
052244T-24 
2400bps 
5TIK 
o to +70 
052244T -12u 
1200bps-U5 only 
052245 
5TIK 
o to +70 
05224~24 
2400bps 


5TIK 
Oto+70 
05224~12 
1200bps 


5TIK 
o to +70 
05224~12u 
1200bps-U5 only 
D52245M 
5TIK 
o to +70 
052245M 
2400bps w/MNP 
052249 
5TIK 
o to +70 
052249 


052249PH 
5TIK 
o to +70 
052249PH 


052250 
5TIK 
o to +70 
0522508-8 
8K RAM; 8 MHz 


5TIK 
o to +70 
0522508-12 
8K RAM; 12 MHz 


5TIK 
o to +70 
0522508-16 
8K RAM; 16 MHz 


5TIK 
o to +70 
05225032-8 
32K RAM; 8 MHz 


5TIK 
o to +70 
052250 32-12 
32K RAM; 12 MHz 


5TIK 
Oto+70 
052250 32-16 
32K RAM; 16 MHz 


5TIK 
o to +70 
05225064-8 
64K RAM; 8 MHz 


5TIK 
o to +70 
05225064-12 
64K RAM; 12 MHz 


5TIK 
o to +70 
05225064-16 
64K RAM; 16 MHz 


052250T 
5TIK 
Oto+70 
052250T8-8 
8K RAM; 8 MHz 


5TIK 
o to +70 
052250T 8-12 
8K RAM; 12 MHz 


5TIK 
o to +70 
052250T 8-16 
8K RAM; 16 MHz 


5TIK 
o to +70 
052250T 32-8 
32K RAM; 8 MHz 
5TIK 
o to +70 
052250T 32-12 
32K RAM; 12 MHz 


5TIK 
o to +70 
052250T 32-16 
32K RAM; 16 MHz 
5TIK 
Oto+70 
052250T 64-8 
64K RAM; 8 MHz 
5TIK 
o to +70 
052250T 64-12 
64K RAM; 12 MHz 
5TIK 
Oto+7 
0052250T 64-16 
64K RAM; 16 MHz 
OS2251 
5TIK 
o to +70 
05225132-12 
32K RAM; 12 MHz 
STIK 
o to +70 
05225132-16 
32K RAM; 16 MHz 


5TIK 
Oto+70 
05225164-12 
64K RAM; 12 MHz 
5TIK 
o to +70 
05225164-16 
64K RAM; 16 MHz 


5TIK 
o to +70 
052251128-12 
128K RAM; 12 MHz 
STIK 
o to +70 
052251128-16 
128K RAM; 16 MHz 


5TIK 
o to +70 
0522511 32-12 
32K RAM; 12 MHz 


5TIK 
o to +70 
052251T 32-16 
32K RAM; 16 MHz 


5TIK 
o to +70 
052251T 64-12 
64K RAM; 12 MHz 


5TIK 
o to +70 
052251164-16 
64K RAM; 16 MHz 
5TIK 
o to +70 
052251T 128-12 
128K RAM; 12 MHz 


5TIK 
o to +70 
052251T 128-16 
128K RAM; 16 MHz 
052252 
5TIK 
o to +70 
05225232-12 
32K RAM; 12 MHz 


5TIK 
o to +70 
05225232-16 
32K RAM; 16 MHz 


5TIK 
o to +70 
052252 64-12 
64K RAM; 12 MHz 


5TIK 
Oto+70 
052252 64-16 
64K RAM; 16 MHz 


5TIK 
Oto +70 
052252 128-12 
128K RAM; 12 MHz 


5TIK 
Oto +70 
052252 128-16 
128K RAM; 16 MHz 


5TIK 
o to +70 
052252T 32-12 
32K RAM; 12 MHz 


5TIK 
o to +70 
052252T 32-1 
632K RAM; 16 MHz 
5TIK 
Oto+70 
052252T 64-12 
64K RAM; 12 MHz 


5TIK 
o to +70 
052252T 64-16 
64K RAM; 16 MHz 


ORDERING 
INFORMATION 


DEVICE 
PACKAGE 
OPERATING 
ORDERING 
SPEED 
TYPE 
TEMP. 
NUMBER 
OR 
• 


RANGE 
VERSION 
(CELSIUS) 


STIK 
o to +70 
082252T 128-12 
12SK RAM; 12 MHz 
8TIK 
o to +70 
082252T 128-16 
12SK RAM; 16 MHz 
082257 
28-Pin DIP 
-40 to +S5 
082257 
28-Pin801C 
-40 to +S5 
0822578 
082262 
8TIK 
o to +70 
082262-4 
4Mx 1 
8TIK 
o to +70 
082262-8 
SMx 1 
8TIK 
o to +70 
082262-16 
16M x 1 
8TIK 
o to +70 
082262-32 
32Mx 1 
0822641S 
8TIK 
o to +70 
082264 
-EXP uses OS21650 
8TIK 
o to +70 
08226S 
-EXP uses 0821650 
OS2271 
8TIK 
o to +70 
082271 
082271 OK 
Kit 
NlA 
082271 OK 
082280/1 
8TIK 
o to +70 
0822S0 
STIK 
o to +70 
0822S1-75 
75 ohm 
STIK 
Oto +70 
0822S1-120 
120 ohm 
082282 
8TIK 
Oto +70 
0822S2 
OS2283 
8TIK 
Oto +70 
082283 
082284 
STIK 
Oto +70 
0822S4 
STIK 
o to +70 
0822S7-32 
32Kx S 
082290 
STIK 
Oto +70 
082290 
OS2291 
STIK 
Oto +70 
082291 
082340 
STIK 
Oto +55 
082340648 
64K RAM; 10 MHz 
STIK 
Oto +55 
0823402568 
256K RAM; 10 MHz 
STIK 
Oto +55 
082340T648 
64K RAM; 10 MHz 
STIK 
Oto +55 
082340T 2568 
256K RAM; 10 MHz 
082400 
T0-92 
-40to+S5 
OS2400 
SOT-223 
-40 to +S5 
082400Z 
082404 
16-Pin DIP 
o to +70 
OS2404 
512xS RAM 
16-PinSOIC 
o to +70 
082404S 
512xS RAM 
082569 
16-Pin801C 
o to +70 
082569S 
16-Pin801C 
-40to+S5 
082569N 
085000 
4o-Pin Module 
Oto +70 
0850008-8 
SKRAM;SMHz 
4o-Pin Module 
Oto +70 
0850008-12 
SK RAM; 12MHz 
4o-Pin Module 
o to +70 
0850008-16 
8K RAM; 16MHz 
4o-Pin Module 
Oto +70 
08500032-8 
32K RAM; SMHz 
4o-Pin Module 
Oto +70 
085000 32-12 
32K RAM; 12MHz 
4o-Pin Module 
Oto +70 
085000 32-16 
32K RAM; 16MHz 
085000FP 
SO-Pin FLAT PACK 
o to +70 
085000FP-8 
SMHz 
SO-Pin FLAT PACK 
o to +70 
085000FP-12 
12 MHz 
SO-Pin FLAT PACK 
o to +70 
085000FP-16 
16 MHz 
SO-Pin FLAT PACK 
-40 to +S5 
085000FPN-8 
SMHz 
SO-Pin FLAT PACK 
-40 to +S5 
085000FPN-12 
12MHz 
SO-Pin FLAT PACK 
-40 to +S5 
085000FPN-16 
16 MHz 
085000T 
4o-Pin Module 
o to +70 
085000T 8-S 
SKRAM;SMHz 
4o-Pin Module 
o to +70 
085000T 8-12 
SK RAM; 12MHz 
4o-Pin Module 
o to +70 
085000T 8-16 
SK RAM; 16MHz 
4o-Pin Module 
o to +70 
085000T 32-8 
32K RAM; SMHz 
4o-Pin Module 
o to +70 
085000T 32-12 
32K RAM; 12MHz 


DEVICE 
PACKAGE 
OPERATING 
ORDERING 
SPEED 


TYPE 
TEMP. 
NUMBER 
OR 


RANGE 
VERSION 


(CELSIUS) 


4o-Pin Module 
o to +70 
055000T 32-16 
32K RAM; 16MHz 
085000TK 
Kit 
NlA 
055000TK 
085001FP 
8O-Pin FLAT PACK 
o to +70 
085001 FP-12 
12 MHz 


8O-Pin FLAT PACK 
Oto+70 
085001 FP-16 
16 MHz 
055002FP 
8O-Pin FLAT PACK 
Oto+70 
085002FP-12 
12 MHz 
085311FP 
8O-Pin FLAT PACK 
Oto+70 
055311 FP 
2.0 MHz 


8O-Pin FLAT PACK 
o to +70 
055311 FP-A 
3.0 MHz 
085340FP 
8O-Pin FLAT PACK 
o to +70 
055340FP 
8MHz 


8O-Pin FLAT PACK 
o to +70 
055340FP-A 
10 MHz 
086071K 
Kit 
NlA 
056071K 
08620X 
o to +70 
056201 
Oto +70 
086204U 
Generic Code #1 


o to +70 
086204U-2 
Generic Code #2 


o to +70 
086204u-3 
Generic Code #3 


Oto+70 
086204u-4 
Generic Code #4 


Oto+70 
056204U-5 
Generic Code #5 


Oto+70 
086204U-xxx 
xxx = 001 to 999 


o to +70 
056207 
Generic Code #1 


Oto+70 
056207-2 
Generic Code #2 


o to +7 
0086207-3 
Generic Code #3 


o to +70 
086207-4 
Generic Code #4 


o to +70 
056207-5 
Generic Code #5 


Oto+70 
056207-xxx 
xxx = 001 to 999 
086417 
o to +70 
086417-1 
1 Megabit Density 


o to +70 
086417-2 
2 Megabit Density 


o to +70 
086417-4 
4 Megabit Density 
089000 
089000 


089002 
089002 


089003 
089003 


089005 
089005 


089006 
059006 


089006K 
Kit 
08900GK 


08907X 
.100" Pitch 
089071-30V 
30 Pos.-Vertical 


.100" Pitch 
059071-301 
30 Pos.-Inclined 
.100" Pitch 
OS9071-35V 
35 Pos.-Vertical 
.100" Pitch 
089071-351 
35 Pos.-Inclined 


.050" Pitch 
089072-40V 
40 Pos.-Vertical 


.050" Pitch 
089072H-40R 
40 Pos.-Rt Angle-Hi 
.050" Pitch 
089072L-40R 
40 Pos.-Rt Angle-Lo 


.050" Pitch 
059072-68V 
68 Pos.-Vertical 


.050" Pitch 
089072-681 
68 Pos.-Inclined 


.050" Pitch 
059072H-68R 
68 Pos.-Rt Angl&-Hi 
.05O"Pitch 
059072L-68R 
68 Pos.-Rt Angle-lo 
.05O"Pitch 
089072-72V 
72 Pos.-Vertical 
.050" Pitch 
089072-721 
72 Pos.-Inclined 
.050" Pitch 
089072H-72R 
72 Pos.-Rt Angl&-Hi 
.050" Pitch 
059072L-72R 
72 Pos.-Rt Angle-lo 


089075-40V 
40 Pos.-Vert; 40 Pins 


ORDERING 
INFO 


.050" Pitch 
DS9076-40 
40 Pins; 40 Pos. 


DSOO8x 
DS9080V 
Cyber Key-Vertical 


DS9080A 
Cyber Key-Angled 


DS9081V 
Cyber Key-Vertical 


DS9081A 
Cyber Key-Angled 


DS9082V 
Cyber Card-Vertical 


DS9082A 
Cyber Card-Angled 


DS9084V 
Cyber Card EV 


Recessed-Vertical 


DS9084A 
Cyber Card EV 
Recessed-Angled 


DSOO92 
DS9092 
Panel Mount Reader 


DS9092T 
Panel Mount Reader 


wI Tactile Pin 


DS9092GT 
Wand Reader wI Tactile Pin 


DSOO93 
DSOO93 
Key Ring Mount 


DSOO93F 
Key Ring Mount, 


DS9OO3S 
Permanent 
Mount, 


2 Screw Holes 


DS9093P 
Permanent 
Mount, 


1 Screw Hold, 1 Pin 


Flanged Can(F5) 


DSOO94 
DS9094 
3.2mmCan, 
Thru hole Mount (R3) 


DS9094F 
5.8mm Can, 
Thru hole Mount (F5) 


DS9OO4FS 
5.8mmCan, 


Surface 
Mount (F5) 


DSOO96 
DS9OO6 
Semi-permanent 


Adhesive 
Pad 


DSOO96P 
Permanent 
Bond 


Adhesive 
Pad 


DSOO98 
DS9098 
5.8 SNAP-IN 
Retainer(F5) 


DS12885 
24-Pin 
DIP 
o to +70 
DS12885 
114X8 
RAM 
28-Pin 
PLCC 
o to +70 
DS12885Q 
114X8RAM 


28-PinSOIC 
o to +70 
DS12885S 
114X8 
RAM 


DS12887 
24-Pin 
Encap. DIP 
o to +70 
DS12887 
114X8 
RAM 


DS12887A 
24-Pin 
Encap. DIP 
Oto +70 
DS12887A 
114X8RAM 


SALES OFFICES 


HEAPQUARTERS 
Dallas, IX 


VOICE: (214) 450-0448 
FAX: (214) 450-0470 
Mid Atlantic 
Marlton, NJ 
(609) 596-1919 
North 
centra! 
Indianapolis, 
IN 
(317) 573-3999 
NortheasVE.canada 
Woburn, 
MA 
(617)935-3024 


South 
CentrallWest 
Dallas, IX 
(214) 788-2197 
Southeast 
Duluth, GA 
(404) 623-5813 
NorthwestIW. 
canada 


Cupertino, 
CA 
(408) 257-7841 
Irvine, CA 
(714) 727-2476 


EUROPEAN 


OFFICE 


Birmingham. 
England 
44-21-782-2959 


PACIFIC 
RIM OFFICE 


Dallas, IX 
(214) 450-5363 


SOUTH 
AMERICAN 


OFFICE 


Dallas, IX 


(214) 788-2197 


NORTH 
AMERICAN 
SALES 


REPRESENTATIVES 


Alabama 


Glen White & Assoc. 
Huntsville,AL 
(205) 882-6751 
AI:.Imoa 
Haas & Associates 
Scottsdale, 
AZ 
(602) 998-7195 


Arkansas 
West Associates 
Tulsa, OK 
(918)665-3465 
California 
Harvey King, Inc. 
San Diego, CA 
(619) 587-9300 
Phase II Technical 
Sales 


Santa Clara, CA 
(408) 980-0414 
S CCubed 
Thousand 
Oaks, CA 


(805) 496-7307 
Tustin, CA 
(714) 731-9206 
~ 
Davetek Marketing 
Burnaby, BC 
(604) 430-3680 
Electro-Source 
Inc. 
Kanata, Ontario 
(613) 592-3214 
Pointe Claire, Quebec 
(514) 630-7486 
Rexdale, Ontario 
(416) 675-4490 


Colorado 
Waugaman 
Assoc. 
Wheat Ridge, CO 
(303) 423-1020 
Connecticut 
Technology 
Sales Inc. 
Wallingford, 
CT 


(203) 269-8853 
pelaware 
S-J Associates 
Mt. Laurel, NJ 
(609) 866-1234 
fI2tldil 
Semtronic 
Assoc., 
Inc. 


Altamonte 
Springs, 
FL 


(407) 831-8233 
Clearwater, 
FL 


(813) 461-4675 
Ft. Lauderdale, 
FL 


(305) 731-2484 
~ 
Glen White & Assoc. 
Norcross, 
GA 


(404) 441-1447 
kfilh2 
Western 
Tech. Sales 


Spokane, 
WA 


(509) 922-7600 


Jllln2II 
Cahill, Schmitz & Howe 
Cedar Rapids, IA 
(319) 377-8219 
Sumer, Inc. 
Rolling Meadows, 
IL 
(708) 991-8500 
Gibb Technology 
Sales 
Overland 
Park, KS 
(913) 451-6785 
1mllimI 
Electronic Sales & Eng. 
Indianapolis, 
IN 
(317) 849-4260 
.I2n 


Cahill, Schmitz & Howe 
Cedar Rapids, IA 
(319) 377-8219 
KmIu 
Gibb Technology 
Sales 
Overland 
Park, KS 
(913) 451-6785 
Kentucky 
Glen White & Assoc. 
Gray, TN 
(615) 477-8850 
louisiana 
West Assoc. 
Houston, IX 
(713) 621-5983 
.Mmo! 
Mill-Bern Assoc. 


Woburn, 
MA 
(617) 932-3311 
Maryland 
S-J Chesapeake 
Falls Church, VA 
(703) 533-2233 
MassachUsetts 
Mill-Bern Associates 
Woburn, 
MA 


(617) 932-3311 
Michigan 
Giesting & Associates 
Uvonia, MI 
(313) 478-8106 
Minnesota 
Cahill, SChmitz & Cahill 
St. Paul, MN 
(612) 646-7217 
Mississippi 
Glen White & Assoc. 
Huntsville, 
AL 
(205) 882-6751 


Missouri 
III 
Gibb Technology 
Sales 


1735 Ardmore 
Church Dr. 


Chesterfield, 
MO 


(314) 530-0495 


Montana 
Waugaman 
Assoc. 


Wheat Ridge, CO 
(303) 423-1020 
Nebraska 
Cahill, Schmitz 
& Howe 


Cedar Rapids, IA 
(319) 377-8219 
Waugaman 
Assoc. 


Wheat Ridge, CO 
(303) 423-1020 
.tIDm 
Haas & Assoc. 
Scottsdale, 
AZ 


(602) 998-7195 
Phase II Technical 
Sales 


Santa Clara, CA 
(408) 980-0414 


New Hampshire 
Mill-Bern 
Assoc. 


Woburn, 
MA 


(617) 932-3311 
New Jersey 
S-J Associates 
Rockville 
Centre, 
NY 


(516) 536-4242 
Mt. Laurel, NJ 
(609) 866-1234 
New Mexico 
Haas & Assoc. 
Scottsdale, 
AZ 


(602) 998-7195 
New York 
S-J Associates 
Rockville 
Centre, 
NY 


(516) 536-4242 
North 
Carolina 


Glen White & Associates 
Huntersville, 
NC 


(704) 875-3777 
H &ASales 
Raleigh, NC 
(919) 881-0677 
North 
pakota 
Cahill, SChmitz & Cahill 
St. Paul, MN 
(612) 646-7217 
.Qbkl 


Giesting 
& Associates 


Cincinnati, 
OH 


(513) 385-1105 


SALES OFFICES 


Cleveland, 
OH 
(216) 261-9705 
Columbus, 
OH 
(614) 459-4800 
Oklahoma 
West Associates 
Tulsa, OK 
(918) 665-3465 
QmUm 
Western 
Tech. Sales 
Beaverton, 
OR 
(503) 644-8860 
pennsylyanla 
Giesting 
& Associates 
Pittsburgh, 
PA 
(412) 828-3553 
S-J Associates 
Mt. Laurel, NJ 
(609) 866-1234 
puerto Rico 
Semtronic 
Assoc., 
Inc. 


Hato Rey, Puerto Rico 
(809) 766-0700 
Rhode Island 
Mill-Bern Assoc. 
Woburn, 
MA 
(617) 932-3311 
South Carolina 
Glen White & Assoc. 
Huntersville, 
NC 
(704) 875-3777 
South Dakota 
Cahill, Schmitz 
& Cahill 
St. Paul, MN 
(612) 646-7217 
Tennessee 
Glen White & Assoc. 
Gray, TN 
(615) 4n-8850 
Huntsville, 
AL 
(205) 882-6751 
lull 
West Associates 
Austin, TX 
(512) 343-1199 
Houston, TX 
(713) 621-5983 
Richardson, 
TX 
(214) 680-2800 
.UJAb 
Waugaman 
Associates 
Salt Lake City, UT 
(801) 261-0802 


yermont 
Mill-Bern Assoc. 
Woburn, 
MA 
(617) 932-3311 
VImln1I 
S-J Chesapeake 
Falls Church, VA 
(703) 533-2233 
Washington 
Western 
Tech. Sales 
Bellevue, WA 
(206) 641-3900 
Spokane, 
WA 
(509) 922-7600 
Wisconsin 
Cahill, Schmitz 
& Cahill 
St. Paul, MN 
(612) 646-7217 
Sumer,lnc. 
Brookfield, 
WI 
(414) 784-6641 
Wyoming 
Waugaman 
Assoc. 


Wheat Ridge, CO 
(303) 423-1020 


NORTH 
AMERICAN 
DISTRIBUTORS 


• Added Yalue 
Electronic Dlst. Inc, 
(AVED) 
ArWml 
Scottsdale, 
AZ 
(602) 951-9788 
California 
San Diego, CA 
(619) 558-8890 
Tustin, CA 
(714) 259-8258 
Visalia, CA 
(209) 734-8861 
Colorado 
Wheat Ridge, CO 
(303) 422-1701 
.UJAb 
West Valley City, UT 
(801) 975-9500 


• Advent Electronics 
1IIln2lI 
Rosemont,IL 
(708) 297-6200 
.In.dlIna 


Indianapolis, 
IN 
(317) 872-4910 


Jmu 
Cedar Rapids, fA 
(319) 363-0221 
Michigan 
Farmington 
Hills, MI 


(313) 4n-1650 


• A1mac Electronic. 
QmUm 
Beaverton, 
OR 
(503) 629-8090 
Washington 
Bellevue, WA 
(206) 643-9992 
Spokane, 
WA 


(509) 924-9500 


• Anthem Electronics 
ArWml 
Tempe, AZ 
(602) 966-6600 
California 
Chatsworth, 
CA 
(818) nS-0410 
Irvine, CA 
(714) 768-4444 
Rocklin, CA 
(916) 624-9744 
San Diego, CA 
(619) 453-9005 
San Jose, CA 
(408) 453-1200 
Colorado 
Colorado 
Springs, 
CO 
(719) 597-4205 
Englewood, 
CO 
(303) 790-4500 
Connecticut 
Waterbury, 
CT 
(203) 575-1575 
1IIln2lI 
Schaumburg, 
fL 
(708) 884-0200 
Maryland 
Columbia, 
MD 
(301) 995-6640 
Massachuutts 
Wilmington, 
MA 
(508) 657-5170 
Minnesota 
Eden Prairie, MN 
(612) 944-5454 
New Jersey 
Pine Brook, NJ 
(201) 227-7960 


Newvork 
Commack, 
NY 
(516) 864-6600 
QmUm 
Beaverton, 
OR 
(503) 643-1114 
pennsylyanla 
Horsham, 
PA 
(215)443-5150 
Iuu 
Richardson, 
TX 
(214) 238-7100 
.UJAb 


Salt Lake City, UT 
(801) 973-8555 
Washington 
Bothell, WA 
(206) 483-1700 


• Hall-Mark Electronics 


Alabama 
-Huntsville, 
AL 
(205) 837-8700 
AJ:ImnA 
Phoenix, 
AZ 
(602) 437-1200 
California 
Chatsworth, 
CA 
(818) n3-45OO 
Irvine, CA 
(714) 727-6000 
Rocklin, CA 
(916) 624-9781 
San Diego, CA 
(619) 268-1201 
San Jose, CA 
(408) 432-4000 
Colorado 
Englewood, 
CO 
(303) 790-1662 
Connecticut 
Cheshire, 
CT 
(203) 271-2844 
.E.Iw1dIl 


Casselberry, 
FL 
(407) 830-5855 
Largo, FL 
(813) 530-4543 
Pompano 
Beach, FL 
(305) 971-9280 
Georgia 
Duluth, GA 
(404) 623-4400 
1IIln2lI 
Wood Dale, IL 
(708) 860-3800 


SALES OFFICES 


l1uUlm.I 
Indianapolis, 
IN 
(317) 872-8875 
KinHI 
Lenexa, KS 
(913) 888-4747 
Maryland 
Columbia, 
MD 
(301) 988-9800 
MassachuseUs 
Billerica, 
MA 
(617) 935-9m 


Michigan 
Uvonia, 
MI 
(313) 462-1205 
Minnesota 


Eden Prairie, MN 
(612) 941-2600 
Missouri 
Earth City, Me 
(314) 291-5350 
New Jersey 
Moorestown, 
NJ 
(609) 235-1900 
Parsippany, 
NJ 
(201) 515-3000 
New York 
Fairport, 
NY 
(716) 425-3300 
Ronkonkoma, 
NY 
(516) 737-0600 
North 
carolina 
Raleigh, 
NC 
(919) 872-0712 
~ 
Solon,OH 
(216) 349-4632 
Worthington, 
OH 
(614) 888-3313 
Oklahoma 
Tulsa,OK 
(918) 254-6110 
Iuu 
Austin, TX 
(512) 258-8848 
Dallas, TX 
(214) 343-5000 
Houston, TX 
(713) 781-6100 
Washington 
Seattle, WA 
(206) 547-0415 
Wisconsin 
New Bertin, WI 
(414) 797-7844 


• 
Insight 
Electronics 
Ar:I12M 
Tempe, AZ 
(602) 829-1800 
California 
Augora 
Hills, CA 
(818) 707-2101 
Irvine, CA 
(714) 727-2111 
San Diego, CA 
(619) 587-0471 
Sunnyvale, 
CA 
(408) 720-9222 
.QmgQn 


Beaverton, 
OR 
(503) 644-3300 
IuD. 


Richardson, 
TX 
(214) 783-0800 


Washington 
Kirkland, WA 
(206) 820-8100 


• ITT Multlcomponents 
~ 
Burnaby, 
BC 
(604) 291-8866 
Calgary, Alberta 
(403) 273-2780 
Concord, 
Ontario 
(416) 798-4884 
Nepean, Ontario 
(613) 596-6980 
Ville St. Laurent, Quebec 
(514) 335-7697 
Winnipeg, 
Manitoba 
(403) 273-2780 


• Mllgray 
Electronics 
California 
Camarillo, 
CA 
(805) 484-4055 
Irvine, CA 
(714) 753-1282 
~ 
Willowdale, 
Ontario 
(416) 756-4481 
Connecticut 
Milford, CT 
(203) 878-5538 
E.Im1dA 
Lake Mary, FL 
(407) 321-2555 
~ 
Norcross, 
GA 
(404) 446-9777 


JIlln2lI 
Palatine,lL 
(708) 202-1900 
KinHI 
Overland 
Park, KS 
(913) 236-8800 
Maryland 
Columbia, 
MD 
(800) 638-6656 


Massachusetts 
Wilmington, 
MA 
(508) 657-5900 
New Jersey 
Marlton, NJ 
(609) 983-5010 
Parsippany, 
NJ 
(201) 335-1766 


New York 
Farmingdale, 
NY 
(516) 391-3000 
Pittsford, 
NY 
(716) 381-9700 
North 
carolina 
Raleigh, NC 
(919) 790-8094 
~ 
Cleveland,OH 
(216.) 447-1520 
ItDI 
Dallas, TX 
(214) 248-1603 
Stafford, TX 
{713) 240-5360 
Will 
Murray, UT 
(801) 261-2999 


• Sterling 
Electronics 
ArWma 
Phoenix, AZ 
(602) 437-5565 
California 
Chatsworth, 
CA 
(818) 407-8850 
San Diego, CA 
(619) 560-8097 


San Jose, CA 
(408) 435-0835 
Tustin, CA 
(714) 259-0900 
Colorado 
Englewood, 
CO 
(303) 792-3939 
Connecticut 
Wallingford, 
CT 
(203) 265-9535 


KinHI 
Lenexa, KS 
(913) 492-5406 
Maryland 
Columbia, 
MD 
(301) 290-3800 


MassachuseUs 
Woburn, 
MA 
(617) 938-6200 


Minnesota 
Minneapolis, 
MN 
(612) 831-2666 
New JerseY 
Edison, 
NJ 
(908) 417-1000 
New Mexico 
Albuquerque, 
NM 
(505) 884-1900 
Oklahoma 
Tulsa,OK 
(918) 663-2410 
IuD. 


Austin, TX 
(512)836-1341 
Carrollton, 
TX 
(214) 243-1600 
Houston, 
TX 
(713) 627-9800 
Will 
Salt Lake City, UT 
(801) 972-5444 
YJmlnlI 
Richmond, 
VA 
(804) 226-2190 


INTERNATIONAL 


DISTRIBUTORS 


Australia 
Alfatron 
Pty.Ltd. 


61-3-720-5411 
Veltek Pty. Ltd. 
61-3-808-7511 
61-2-713-4100 
&wda 
Hilronik 
Vertriebs 
GmbH 
43-222-824199 
Belgium/Benelux 
Betea N.V. 
32-2-725-1080 
Denmark 
Micronor 
45-86-81-65-22 


01 


SALES OFFICES 


fln1Im( 
DalmaOy 
358-0294-5355 
Emna 
Scientech 
REA 
33-1-49652750 
Gennany 
Astek Elektronik 
49-4191-8007-0 
Atlantik 
Elektronik 
49-89-857-0000 
Great Britain 
Dialogue 
Dist. Ltd. 


44-276-682001 
Joseph 
Electronics 
44-21-643-6999 
Hong Kong 
Cet Ltd. 
852-520-0922 


lw8I 
Malhar Corporation 
812-564464 
1J:lllWI 
Bloomer Elect. Ltd. 
44-762-339818 
1I1:uI 
STG International 
972-3-265231 
JJl1X 
Comprel, S.P.A. 
39-2-612-0641 
hR.I.Il 


Microtek 
Inc. 


81-33-371-1811 
Systems 
Marketing 
81-33-254-2751 
K2rn 
Vine Overseas 
Trading 
82-2-266-1663 


Malaysia 
Dynamar 
604-363376 
603-n67199 
The Netherlands 
Alcorn Electronics 
BV 
31-10-451-9533 
U2nY.U 


BIT Elektronikk 
A.S. 


47-3847099 
portugal 
Comella, 
SA 
351-1-942-4100 
Singapore 
Dynamar 
Int. 


65-281-3388 
South Africa 
Tarsus Technologies 
27-11-886-3165 


§RIIn 
Comella, 
SA 


34-1-754-3001 
34-3-582-1991 
~ 
DIPCOM 
Electronics 
AB 


46-8-644-9190 
Switzerland 
Computer 
Controls 
AG 
41-1-313-0616 
II.lun 
Landcol 
Enterprises 
886-2-709-3515 
Thailand 
Dynamar 
Computer 
66-2-278-3690 
vugoslavta 
Hitronik Vertriebs 
GmbH 
Austria 
43-222-824199 


Silicon Timed Circuits 
III 


All-silicon 
time delay lines can withstand 
the high 


temperatures 
associated 
with surface mounting in 


small outline 
packages. 
They 
also offer 
better 


accuracy than the hybrid approach to delay lines. 
Laser writing techniques 
used to customize 
chips 


offer maximum flexibility from tailor-made 
products 


at off-the-shelf 
prices. 


Multiport Memory 


A complete 
line of X9 FIFOs features 
identical 


pinouts that allow them to be interchanged. 
Designed 
for 
first-in, 
first-out 
procedures 
in storing 
and 
retrieving 
data, the products 
are dual-ported 
for 
simultaneous 
reads and writes. This product family 


also includes two- and four-port 
RAMs that couple 


up to four computers at low cost. 


Nonvolatile RAM 


Dallas Semiconductor has combined its circuitry and 
understanding of ultra low-power CMOS SRAM with 
improvements 
in long-life lithium power sources to 


develop a family of nonvolatile RAMs that retain data 
for 10 years in the absence of main power. 
When 


power goes out of tolerance, the built-in lithium energy 
source automatically switches on and write protection 
guards data from garbling duringpowerloss.Partitionable 
NV SRAM allows the write protection of critical program 
and data memory. 


Intelligent Sockets 


Intelligent sockets incorporate active electronics 
in 


connectorsthat can be plugged intoa system. Eachadds 
an important capability without requiring substantive 
changes in the system. Some products in this family 
safeguard data in RAM for more than 10 years in the 
absence of extemal power. Others can time stamp and 
date events as well as nonvolatize RAM. 


Timekeeping 


A self-oontained lithium energy source in oonjunction 
with a silicon chip and quartz form a permanently 
powered clock/calendar within a single oomponent. 
Various oomputer interfaces are available including 
phantom, 1-Wire serial, 3-Wire serial, PC DOS, and 
JEOEC bytewide memory. 


User-Insertable 
Memory 


Nonvolatile 
memories 
with densities 
from 256 
to 
four million bits are packaged so that they can be 
simply plugged in. A built-in lithium energy source 
ensures storage of programs and data for more than 
10 years in the absence of power. The CyberCard 
portable data carriers can be inserted and withdrawn 
50,000 times. Secured versions of these ofthese data 
carriers protect data against unauthorized 
use. All 


products can be read or written by a PC. 


Battery Backup and Battery 
Chargers 


These 
chips 
crash proof 
microprocessor-based 
systems, ensuring that no information is lost when 
main power fails. 
When power returns, oomputing 
resumes as if the failure had not occurred. 
Products 
nonvolatize both static RAM and dynamic RAM. The 
battery 
charger 
chips optimize 
charging 
time for 
rechargeable batteries. 


PRODUCT OVERVIEW 


System Extension 
~ 


These CMOS products add a variety of special features 
__ 


to systems without encumbering design. 
The CPU 


Supervision circuits provides all necessary functions 
for power supply monitoring, reset control, and memory 
backUp in microprocessor-based 
systems. 
Digital 


Resistors change their resistance under the control of 
software. Line Interfaces such as the DS2107 SCSI 
Terminator quiet transmission lines with a precision 
voltage regulator and terminating resistors. 


SIP Stik Prefabs 


SIP Stiks are pretested subassemblies that snap into 
locking connectors for rapid construction of electronic 
systems. SIP Stiks increase density over traditional 
packing schemes five times by taking advantage of 
three, rather than the standard two, dimensions. SIP 
Stiks insert perpendicularly 
into the motherboard, 


making efficient use of the height dimension. 


The Dallas Semiconductor SIP Stik family can provide 
apprOXimately 80 percent of the circuitry in a typical 
system. 
With 
SIP Stik prototype 
accessories, 
a 


complete 
system can be mocked up quickly 
and 


compactly. 


Automatic Identification 


With Auto ID technology, a chip attached to an object, 
or carried by a person, identifies and holds relevant 
information. 
These readlWrite data carriers can be 


updated via computer while affixed to an object. Auto 
ID chips can facilitate automation by tracking a work 
piece as it travels along an assembly line; people can 
access secure areas with convenience. 


Using Touch technology, a memory chip can be read 
or written with the touch of a probe. 
Each Touch 


Memory is packaged in a stainless steel MicroCan™ 
16 mm in diameter. Individual chips are also available 
along with mounting accessories, 
probes, and an 


evaluation kit. 


Microcontrollers 
Unlike rigid ROM/EPROM 
microcontrollers, 
Dallas 


Semiconductor microcontroller chips are designed for 
change:they convert industry-standard bytewide SRAM 
into high-performance, 
read/write 
storage 
that 
is 


nonvolatile for more than ten years. This memory is 
initially loaded via a serial port and can be dynamically 
partitioned to fit program and data storage requirements. 
System performance 
can be improved 
based on 


cumulative knowledge maintained in nonvolatile RAM. 
On-chip crashproof circuitry and an external lithium 
cell permit task processing to resume after a power 
outage. 


This changeable nature also facilitates security. The 
DS5002 Secure Micro Chip provides the highest level 
of protection available for firmware or data memory. 
Protective measures that foil attack include address 
and data encryption of memory contents (performed 
using a 54-bit key); random generation of new keys; a 
vector RAM area that hides reset and interrupt vectors; 
a security lock that protects keys and memory contents; 
and a self-destruct input that wipes memory contents 
and keys if tampering occurs. 


Telecommunications 
A comprehensive 
product 
family 
addresses 
the 
requirements 
of 
high-speed 
digital 
voice/data 


transmission and monitoring in T1, CEPT or Primary 
Rate ISDN networks. 
ADPCM processors double or 
quadruple thecapacity of voice communication channels 
through DSP compression techniques. 


Teleservicing 
Teleservicing 
products 
can 
monitor 
equipment 
performance 24 hours aday, release software revisions, 
perform diagnostics, and make adjustments - 
all from 


a desktop computer over an ordinary telephone line. A 
growing family of coordinated hardware and software 
products offers new solutions to service problems at a 
price 
well under 
the cost 
of an airplane 
ticket. 


Components include cartridges for retrofit, modular 
components for new designs, and a software tool kit. 


The DS6071 TeleMemory w/MNP system retrofits a 
bytewide RAM device in an existing system. Using a 
28-pin ribbon cable, the TeleMemory connects to the 
RAM socket and proVides 32K nonvolatile RAM to the 
target system. A remote user can call the TeleMemory 
and view, edit or reload the contents of the RAM 
device. Itis also suitable for retrofitting an EPROM and 
allows remote loading of firmware. The TeleMemory 
with 
MNP 
features 
error 
correction 
and 
data 


compression to ensure fast, reliable communication. 


Dallas 
Semiconductor 
designs, 
manufactures, 
and 


marKets electronic 
chips and chiJrbased 
subsystems. 


Rather 
than build 
products 
that others 
have already 


made, 
the company 
concentrates 
on one-<>f-a-kind 


solutions 
that span 
many application 
areas. Through 


the use of Late Definition 
technologies, 
Soft Silicon™ 


chips can be tailored after they are made - even during 


use. 


Founded 
February 
1, 1984, Dallas Semiconductor 
has 


a multiproduct 
strategy to serve the needs of a variety of 


industries. 
The 
company's 
development 
teams 


constantly 
attack unsolved problems and introduce new 


products 
to the marKetplace. 


In its eight-year 
history, 
Dallas 
Semiconductor 
has 


shipped 
150 base products to more than 7,000 custom- 


ers 
worldwide. 
These 
include 
Original 
Equipment 


Manufacturers 
(OEMs) 
in instrumentation, 
factory 
au- 


tomation, 
personal 
computers, 
office equipment, 
tele- 


communications, 
medical 
equipment, 
and mainframe 


computers. 
Over the last 5 years, 
the company 
has 


spent $57.6 million on research 
and development. 


Chips and subsystems 
are sold through 
a direct sales 


force, 
distributors 
and manufacturers' 
representatives 


worldwide. 
Sales for 1991 totaled $1 03.8 million. Dallas 
Semiconductor 
has 
662 
employees. 
On 
March 
19, 
1990, the company 
started 
trading 
on the New YorK 


Stock 
Exchange 
under the symbol 
DS. 


TECHNOLOGY 
Dallas 
Semiconductor's 
special 
technologies 
make 


possible 
Soft Silicon TM solutions 
- 
dynamic, 
flexible, 
chiJrbased 
products 
that can be molded 
in the final 
manufacturing 
stages 
or during 
use. Soft Silicon TM is 


made possible 
by the Late Definition 
technologies 
of 
lithium energy and direct laser writing. 


Lithium 
Using 
micro 
energy 
management 
techniques, 
Dallas 


Semiconductor 
has reduced power requirements 
to the 


point where 
a miniature 
lithium energy source powers 


products 
for the useful life of the equipment. 
Chips and 


Stiks (snap-in subassemblies) 
are made virtually crash- 


proof with minimum 
current design techniques 
and spe- 


cial freshness 
seals that keep lithium cells from expend- 


ing any energy 
until power is applied for the first time. 


Through 
these technologies, 
Dallas products 
remem- 


ber data throughout 
their operating 
life and can accept 


change. 


Laser 


Direct laser writing makes each chip unique at low cost. 


A sub-micron 
positioning 
laser and control software de- 


veloped at Dallas can engrave individual 
chips with digi- 


tal patterns. This ability to routinely alter, reconfigure, 
or 


program 
individual 
chips after completion 
of wafer fab- 


rication broadens 
the application 
base of products 
hav- 


ing similar design. Direct laser writing also allows Dallas 


Semiconductor 
to develop 
highly accurate 
products 
for 


applications 
where precision 
is paramount. 


As a result of these Late Definition 
technologies, 
exact 


chip definition 
can be left to the OEM. Certain chips can 


even be defined 
and redefined 
by the end system itself. 


MANUFACTURING 
AND FACILITIES 
The Company's 
facilities 
encompass 
230,000 
square 


feet in north Dallas. This location 
includes 
a six-inch, 


submicron 
plant, one of the most sophisticated 
wafer 


production 
plants 
in the world. 
It features 
Class 
One 


cleanliness; 
automated 
wafer processing; 
dry etch us- 


ing plasma 
techniques; 
and 0.15 
micron 
direct 
step 


alignment 
tolerances. 
Automated 
modular 
process 


technology 
provides 
substantial 
flexibility 
in 
the 


manufacturing 
process 
and significantly 
reduces 
the 


number 
of people 
required 
for operation, 
thereby 
de- 


creasing 
manufacturing 
costs. As an example, 
our pick 


and place machine 
assembles 
Stik subsystems 
under 


computer 
control and can position up to 4, 500 chips per 


hour. All prodUcts 
are shipped 
from 
Dallas after final 


quality assurance 
and testing. 


MARKETING 
AND SALES 
Dallas 
Semiconductor 
coordinates 
its selling 
activity 


from its Dallas, Texas headquarters. 
Eleven area sales 


managers call on OEM accounts and coordinate 
the ac- 


tivities of sales representative 
offices in North America, 


Europe and Asia. Dallas Semiconductor 
also marKets 


its products 
in North America 
through 
national 
and re- 


gional stocking distributors. 


QUALITY 
AND RELIABILITY 


QUALITY 
SYSTEM 
Product quality at Dallas Semiconductor 
results from a 


combination 
of design 
techniques, 
vendor 
controls, 
manufacturing 
methods, 
process 
monitors, 
and quality 


control 
inspections. 
SPC monitors 
placed 
at strategic 


points 
ensure 
that 
potential 
defects 
are 
detected 


promptly. 


QUALITY 
CONTROL 
PROCESSES 


• Incoming Quality Control (IQC): Piece parts and raw 
materials 
are inspected 
by IQC. 
New vendors 
and 
piece parts receive a First Article 
Inspection; 
subse- 


quent incoming materials 
receive a sample inspection 
per MIL-ST[}-105. 


• I~Process 
Inspections: Each manufacturing 
opera- 


tion inspects 
its own work, ensuring 
immediate 
feed- 


back 
and 
preventing 
deviations 
from 
going 
unde- 


tected due to subsequent 
processing. 


• Statistical Process Control (SPC): Implemented 
in 


manUfacturing, 
this process 
determines 
what inputs 


to the product 
flow are critical 
and how to track and 


control 
those 
inputs. 
Quality 
Engineering 
provides 


training, 
computer 
analysis, 
and 
feedback 
to 
manufacturing. 


• I~Process 
Sample Tests: In order to guarantee 
the 


accuracy 
and completeness 
of in-process 
inspec- 


tions and SPC monitors, 
QC Toll Gates at strategic 


locations 
perform 
sample 
inspections 
per 
MIL- 


ST[}-105. 


RELIABILITY 
SYSTEM 
Reliability 
is accomplished 
through a rigorous, compre- 


hensive methodology 
of qualifying, 
analyzing, 
and mon- 


itoring new equipment, 
processes, 
products, 
and pack- 
ages. 
A state-of-the-art 
environmental 
facility allows 
accelerated 
stresses to be performed 
and monitored 
in- 


house. 
In addition, 
a metallurgical 
laboratory 
has been 
equipped 
to perform 
real-time x-ray, x-ray 
florescence, 


and solderability 
measurements. 


To minimize the human influence 
on the outcome of the 


reliability 
activity, a dedicated 
group of technicians 
and 
assistants 
handle 
all reliability 
stressing 
and testing. 


Reliability 
data 
resides 
on a customized 
computer- 


based tracking and retrieval system. 
Technical support 


includes oven and chamber 
calibrations, 
100% electri- 
cal board checks, and strict electrostatic 
protection. 


PRODUCT 
QUALIFICATION 
Product 
qualification 
activity 
at Dallas Semiconductor 
involves 
a series of accelerated 
stress tests applied to 


production-ready 
material and follows a defined qualifi- 


cation plan. 
Random samples 
from at least three pro- 


duction 
lots, equally 
representing 
the production 
ver- 
sion 
of 
the 
product, 
are 
tested 
to 
meet 
reliability 


requirements. 
Any device failures detected 
during pro- 


duction qualification 
or subsequent 
monitoring 
are fully 
analyzed 
in our Failure Analysis 
Laboratory. 


Products at Dallas Semiconductor 
fall into one of three 
classifications: 
Prototype 
or Engineering 
Sample, 
Pre- 


qual, and Fully Qualified. 


• Prototype or Engineering Sample: 
Prototype 
prod- 
ucts have not been fully characterized 
to all data sheet 
limits. 
However, based upon limited data, these prod- 
ucts will meet data sheet limits. 
Rnal test and all pro- 
cesses 
used to manufacture 
the product 
are under 
engineering 
control. 
Qualification 
of the product 
has 
not started. 
The brand on prototype 
products 
will be 


PROTO or ES. 


• Prequal: Prequal 
products 
meet prototype 
require- 
ments and are characterized 
to all data sheet limits. 


Final test and all processes 
used to manufacture 
the 
product 
are stable and under manufacturing 
control. 


Qualification 
of the product 
has started. 


• Fully Qualified: Fully qualified 
prodUcts 
meet proto- 
type and prequal requirements. 
The qualification 
re- 
quirements 
given in the next section 
have been com- 
pleted. 
Product 
must 
statistically 
meet 
reliability 
failure rates and quality requirements 
as established 
by Quality and Reliability 
Engineering. 


RELIABILITY 
TESTS 
Table 1 lists the tests which an integrated 
circuit must 


pass in order to be classified 
as fully qualified. 


QUALITY 
AND RELIABILITY 


1]1 


STRESSITEST 
CONDITION 
DURATION 
ACCEPTANCE 
CRITERIA 
(LTPD) 


Outgoing 
Elec. Test 
Data Sheet 
o Hr. 
0.15% 


Infant Life 
125°C,7.0V 
48 Hr. 
0.3% 


Long Term Ufe 
125°C,5.5V 
1000 Hr. 
1.5% 


Use Condition 
Prediction 
55°C.5.5V 
10 years 
"100 Fits 


High 
Voltage 
ute 
125°C,7.0V 
1000 Hr. 
3.0% 


High Temperature Storage 
150°C, No Bias 
1000 Hr. 
2.0% 


Temperature Humicflty Bias 
85°C/85% 
RH, 5.5V 
1000 Hr. 
2.5% 


Autoclave 
121°C. 2 ATM Steam, 
168 Hr. 
1.5% 


Unbiased 


Temperature 
Cycle 
-55°C 
to +125°C 
1000 cycle 
1.0% 


X-Ray 
MIL-STD-883 
15% 


Method 2012 


Bond Pull 
MIL-STD-883 
Premold 
1.5% 


Method 2011 


Dimensions 
MIL-STD-883 
15% 


Method 2016 


Lead Integrity 
MIL-STD-883 
3.0% 


Method 2004 


Solderability 
MIL-STD-883 
8 Hr. Steam age 
3.0% 


Method 2003 


Quality Completes Our Innovation 
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General Information 


Silicon Timed Circuits 


MUltiport Memory 


Nonvolatile RAM 


Intelligent Sockets 


Timekeeping 


User-Insertable Memory 


User-Insertable Memory (Secured) 


Battery Backup and Battery Chargers 


System Extension 


Sip Stik Prefabs 


Automatic Identification 


Microcontrollers 


Telecommunications 


Teleservicing 


Packages 


DALLAS 
SEMICONDUCTOR 
051000 


5-Tap Silicon 
Delay Line 


• 5 taps equally spaced 


• Delays are stable and precise 


• Both leading and trailing edge accuracy 


• Delay tolerance 
±5% 
or ±2 ns, whichever 
is greater 


• Auto-insertable, 
low profile 


• Low-power 
CMOS 


• TTUCMOS-compatible 


• Vapor phase, 
fR and wave solderable 


• Custom 
delays available 


• Fast turn prototypes 


• Extended 
temperature 
range available 


DESCRIPTION 
The DS1 000 series delay lines have fIVe equally spaced 
taps providing 
delays from 4 ns to 500 ns. These d&- 


vices 
are 
offered 
in a standard 
14-pin 
DIP 
that 
is 


pin-compatible 
with 
hybrid 
delay 
lines. 
Alternatively, 


8-pin DIPs and surface mount packages 
are available to 


save 
PC board area. Low cost and superior 
reliability 


over hybrid technology 
is achieved 
by the combination 


of a 100% silicon delay line and industry 
standard 
DIP 


and SOIC packaging. 
In order to maintain 
complete 
pin 
compatibility, 
DIP packages 
are available 
with hybrid 
lead configurations. 
The DS 1000 series delay lines pro- 


IN 
Voc 
IN 
vcc 


NC 
NC 
NC 
NC 


NC 
NC 


NC 
TAP 1 
TAP2 
TAP1 


TAP2 
NC 
NC 
NC 


TAP4 
TAP3 


NC 
TAP3 
NC 
NC 


TAP4 
NC 
GND 
TAPS 


0510005 16-PINSOIC 
(300 Mil) 


See Mech. Drawing 


051000 14-PINDIP(300 Mil) 
Sect 16 Pg.6 


0510000 14-PINGUllWING (300 Mil) 
, 


051000K 14-PINSHEAREDNC 


See Mech.DrawingsSect. 16, Pgs.1 & 3 


Also Available 
In Die Form 


INU 


8 
Voc 
IN08 
VCC 


TAP 2 
2 
7 
TAP1 
TAP2 
2 
7 
TAP 1 


TAP4 
3 
6 
TAP3 
TAP4 
3 
6 
TAP3 


GND 
4 
5 
TAPS 
GND 
4 
5 
TAPS 


051OO0M8-PINDIP (300Mil) 
DS1000Z8·PINSOIC 


051000H 8-PINGUlLWING (300 Mil) 
(150 Mil) 


See Mech.Drawings 
See Mech. Drawing 


Sec1Ion16, Pgs. 1& 3 
Sect 16, Pg.5 


PIN DESCRIPTION 
TAP 1-TAP 5 
- Tap Output Number 
Vcc 
-+5 
Volts 
GND 
-Ground 
NC 
- No Connection 
IN 
-Input 


vide a nominal accuracy 
of ±5% or ±2 ns, whichever 
is 


greater. 
The DS1000 
5-Tap Silicon 
Delay Line repro- 


duces the input logic state at the output 
after a 
fIXed 


delay as specified 
by the extension 
of the part number 


after the dash. 
The DS1000 
is designed 
to reproduce 


both leading 
and trailing 
edges 
with equal 
precision. 


Each tap is capable 
of driving 
up to ten 74LS 
loads. 


Dallas 
Semiconductor 
can customize 
standard 
prod- 


ucts to meat special 
needs. 
For special requests 
and 


rapid delivery, 
call (214) 450-5348. 


LOGIC 
DIAGRAM 
Figure 1 


TAP 1 
TAP 2 
TAP 3 


~%~ 
~%~ 
-~ 
~%~ 
-; 


IN-----{)o---( 


PART NO. 
TAP 1 
TAP 2 
TAP 3 
TAP 4 
TAPS 


051000-20" 
4ns 
8 ns 
12ns 
16 ns 
20 ns 


051000·25 
5 ns 
10 ns 
15ns 
20 ns 
25ns 


051000·30 
6 ns 
12ns 
18ns 
24ns 
30ns 


051000-35 
7 ns 
14ns 
21 ns 
28ns 
35ns 


051000-40 
8 ns 
16ns 
24ns 
32ns 
40ns 


051000·45 
9ns 
18 ns 
27ns, 
36 ns 
45 ns 


051000-SO 
10 ns 
20 ns 
30ns 
40ns 
SOns 


051000-60 
12ns 
24 ns 
36·ns 
48ns 
60ns 


051000-75 
15ns 
30 ns 
45ns 
60ns 
75ns 


051000·100 
20 ns 
40 ns 
60 ns 
80 ns 
100 ns 


051000-125 
25ns 
50 ns 
75ns 
100 ns 
125 ns 


051 000-1SO 
30ns 
60ns 
90ns 
120 ns 
1SOns 


051000-175 
35ns 
70ns 
105 ns 
140 ns 
175 ns 


051000-200 
40 ns 
80ns 
120 ns 
160 ns 
200 ns 


051000-250 
SOns 
100 ns 
1SOns 
200 ns 
2SOns 


051000-350 
70ns 
140 ns 
210 ns 
280 ns 
3SOns 


051000-450 
90ns 
180 ns 
270 ns 
360 ns 
4SOns 


0510OO-S00 
100 ns 
200 ns 
300ns 
400 ns 
500 ns 


Custom 
delays available. 
"Consult 
Dallas Semiconductor 
for availability. 


ABSOLUTE 
MAXIMUM 
RATINGS· 
Voltage on Any Pin Relative to Ground 
Operating 
Temperature 
Storage Temperature 
Soldering 
Temperature 
Short Circuit Output Current 


-1.0V to 7.0V 
-40°C to +85°C 
-55°C to 125°C 
260°C 
for 10 seconds 
50 mA for 1 second 


• This 
is a stress 
rating 
only and functional 
operation 
of the device 
at these 
or any other conditions 
above 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maxi- 


mum rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYM 
TEST CONDITION 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
Vee 
4.75 
5.00 
5.25 
V 
1 


High Level Input 
VIH 
2.2 
Vee + 0.5 
V 
1 
Voltage 


Low Leverlnput 
Voltage 
V1L 
-0.5 
0.8 
V 
1 


Input Leakage 
Current 
II 
O.OVS VI s Vee 
-1.0 
1.0 
uA 


Active Current 
lee 
Vee= Max; Period= 
35 
75 
mA 
2,8 


Min. 


High Level Output 
IOH 
Vee=Min. 
VOH=4 
-1 
mA 
Current 


Low Level Output 
lOt. 
Vcc=Min. 
VOt.=0.5 
12 
mA 
Current 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Pulse Width 
tWi 
40% of 
ns 
7 


Tap 5 
If>l.H 


Input to Tap Delay (leading 
edge) 
tpLH 
Table 1 
ns 
3,4,5,6,9 


Input to Tap Delay (trailing edge) 
tpHL 
Table 1 
ns 
3,4,5,6,9 


Power-up 
Time 
tpu 
100 
ms 


Period 
4 (tWl) 
ns 
7 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
elN 
5 
10 
pF 


NOTES: 
1. All voltages 
are referenced 
to ground. 


2. Measured 
with outputs 
open. 


3. Vee= 5V @25°C. 
Delays accurate 
on both rising and falling edges within ±2 ns or 5%, whichever 
is greater. 


4. For DS1 000 delay lines with a TAP 5 delay of 50 ns or greater, temperature 
variations 
from 25°C to O°C or 
70°C may produce 
an additional 
input to tap delay shiift of ± 1 ns or ± 3%, whichever 
is greater. 


5. For DS1 000 delay lines with a TAP 5 delay less than 50 ns, temperature 
variations 
from 25°C to O°C or 70° 
may produce 
an additional 
input to tap delay shift of ± 1 ns or ± 10%, whichever 
is greater. 


6. All tap delays tend to vary unidirectionally 
with temperature 
or voltage 
changes. 
For example, 
if TAP 1 slows 
down, all other taps also slow down; TAP3 can never be faster than TAP2. 


7. Pulse width and period specifications 
may be exceeded; 
however, accuracy 
will be application-sensitive 
(d&- 


coupling, 
layout, etc.). 
a. Ice 
is a function 
of frequency 
and TAP 5 delay. Only a -25 operating 
with a 40 ns period and Vee = 5.25V will 
have an Ice = 75 mA. For example 
a -100 will never exceed 30 mA, etc. 


9. See "Test Conditions" 
section 
at the end of this data sheet. 


TERMINOLOGY 
Period: 
The time elapsed 
between 
the leading edge of 


the first pulse 
and the 
leading 
edge of the following 


pulse. 


tWi (Pul •• 
Width): 
The elapsed 
time on the pulse be- 


tween the 1.5V point on the leading edge and the 1.5V 


point on the trailing edge or the 1.5V point on the trailing 
edge and the 1.5V point on the leading edge. 


tRISE (Input 
RIM TIme): The elapsed time between the 


20% and the 80% point on the leading edge of the input 


pulse. 


tFALL (Input 
Fall TIme): 
The elapsed time between the 


80% and the 20% point on the trailing edge of the input 


pulse. 


tpLH (Tlme 
Delay, Rising): 
The elapsed time between 


the 1.5V point on the leading edge of the input pulse and 
the 1.5V point on the leading 
edge of any tap output 


pulse. 


START 


TIP 


TIME 
INTERVAL 
COUNTER 


STOP 


TIP (TIME INTERVAL PROBE) 


VHFSWITCH 
CONTROL UNIT 


tPHL (Tlme 
Delay, Failing): 
The elapsed time between 


the 1.5V point on the trailing edge of the input pulse and 


the 1.5V point on the trailing 
edge of any tap output 


pulse. 


TEST SETUP DESCRIPTION 
Figure 3 illustrates 
the hardware 
configuration 
used for 


measuring 
the timing parameters 
on the OS 1000. 
The 


input waveform 
is produced 
by a precision 
pulse gener- 


ator under software 
control. 
Time delays are measured 


by a time interval counter 
(20 ps resolution) 
connected 


between 
the input and each tap. 
Each tap is selected 


and connected 
to the counter 
by a VHF switch control 


unit. All measurements 
are fully automated, 
with each 


instrument 
controlled 
by a central 
computer 
over an 


IEEE 488 bus. 


TEST CONDITIONS 


INPUT: 


Ambient 
Temperature: 


Supply Voltage 
(Vcc): 


Input Pulse: 


Source 
Impedance: 
Rise and Fall lime: 


Pulse Width: 
Period: 


25°C±3°C 


5.0V±0.1V 


High = 3.0V ± 0.1V 


Low=0.OV±0.1V 


50 ohm Max. 
3.0ns Max. 
(measured 


between 
0.6V and 2.4V) 


500ns 
(1us for -500) 


1 us (2us for -500) 


OUTPUT: 
Each output is loaded with the equivalent 
of one 74F04 


input gate. 
Delay is measured 
at the 1.5V level on the 


rising and falling edge. 


NOTE: 
Above conditions 
are for test only and do not restrict the 


operation 
of the device 
under other data sheet condi- 


tions. 


DALLAS 
SEMICONDUCTOR 


081003 


4-Tap Silicon Delay Line 


for RiSe Applications 


• All-silicon 
time delay 


• Four delayed 
clock phases from input 


• Input frequency 
independent 


• Precise tap-to-tap 
delays 


• Leading and trailing edge precision 


• Preserves 
input symmetry 


• Output 
rise time minimizes 
ringing 


• Economical 


• 8- and 14-pin packages 
available 
in DIP and surface 


mount 


• nuCMOS-compatibie 


• Vapor phase, 
IR and wave solderable 


• Custom 
delays and pinouts available 


• Fast tum prototypes 


DESCRIPTION 
The DS1003 Delay Line has been specifically 
designed 


to supply the four independent 
clock timing phases 
re- 


quired by some RISC microprocessors 
and their related 


coprocessors. 
For optimum 
compatibility, 
the 081003 


accepts 
TTL input levels and supplies 
CMOS and TTL 


compatible 
output levels. The DS1003 
is offered 
in 8- 


and 
14-pin 
DIP 
and 
gullwing 
packages 
for surface 


mounting. 
Low cost and superior 
reliability 
is achieved 


by the combination 
of a 100% silicon delay line and in- 


dustry standard packaging. 
The OS 1003 series of delay 


lines provides 
precise tap-to-tap 
delays while preserv- 


IN 
Voc 


NC 
NC 


NC 
TAP 1 


NC 
TAP 2 


TAP 3 
NC 


NC 
NC 


GND 
TAP 4 


O5100314-PIN DIP 
(300 Mil)" 
O5l003G 14-PIN GULLWING 
(300 Mil)" 
S•• Mech. Drawings 
Sect. 16, Pg•• 1 & 3 


IN08 
Voc 
NC 
2 
7 
TAP 1 


TAP 3 
3 
6 
TAP 2 


GND 
4 
5 
TAP 4 


0510031.48-PIN DIP 
(300 Mil)" 


O51003H 8-P1NGUlLWING 
(300 Mil)" 


See Mech. DrawirQ' 
Sect. 16, Pgs.1 &3 


Also Available 
In Ole Form 


PIN DESCRIPTION 
TAP1-TAP4 


VCC 
GND 


NC 
IN 


TAP Output 
Number 


+5 Volts 
Ground 


No Connection 


Input 


ing inputwavetorm 
symmetry. 
Since the DS1003 
is not 


based on Phase Locked Loop (PLL) technology, 
timing 


is input frequency-independent. 
Each tap is capable 
of 


driving a minimum 
of four LSTTL or CMOS loads. Tap- 


to-tap timing accuracy 
is not affected by the addition 
of 


equal capacitive 
loads (e.g. coprocessors). 


Dallas 
Semiconductor 
can customize 
standard 
prod- 


ucts to meet special 
needs. 
For special 
requests 
and 


rapid delivery, 
call (214) 450-5348. 


PART NO. 
051003-16 
051003-20 
051003-25 
051003-33 
051003-40* 


INPUT-TAP 1 
Delay0 
8ns±2ns 
8ns±2 
ns 
8ns±2ns 
6ns±2ns 
6ns±2ns 


TAP 1 -TAP2 
Delay 1 
6 ns± .75 ns 
6 ns± .75 ns 
6ns±.5ns 
4.5 ns± .5ns 
4.0 ns±.5 ns 


TAP1-TAP4 
Delay 1+ 
16ns±1ns 
14 ns± 1 ns 
12 ns± .75 ns 
9ns±.75 
ns 
8 ns± .75 ns 
Delay2 


TAP2-TAP3 
-- 
0.2ns± 
0.2 ns± 
0.2ns± 
0.2 ns± 
0.2 ns± 
(Note 10) 
.2 ns 
.2ns 
.2ns 
.2ns 
.2ns 


TAP3-TAP4 
Delay 2 
10 ns± .75ns 
8 ns± .75 ns 
6ns±.5ns 
4.5 ns± .5ns 
4.0 ns±.5 ns 


PART NO. 
PERIOO 
tWi 


MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


081003-16 
29ns 
30 ns 
00 
12ns 
15ns 
00 


081003-20 
24ns 
25 ns 
00 
10 ns 
12.5 ns 
00 


081003-25 
19ns 
20ns 
00 
8 ns 
10 ns 
00 


081003-33 
14 ns 
15 ns 
00 
6 ns 
7.5ns 
00 


081003-40* 
12ns 
12.5ns 
00 
5 ns 
6.25ns 
00 


PART·NO. 
Icc 


TYP. 
MAX. 


081003-16 
65mA 
75mA 


081003-20 
75mA 
85mA 


081003-25 
85mA 
95mA 


081003-33 
100 mA 
110mA 


081003-40* 
115mA 
125mA 


ABSOLUTE 
MAXIMUM 
RATINGS· 


Voltage on Any Pin Relative to Ground 
Operating 
Temperature 
Storage 
Temperature 
Soldering 
Temperature 
Short Circuit Output Current 


-1.0V to 7.0V 
-4Q°C to +85°C 
-55°C to 125°C 
260°C 
for 10 seconds 
50 mA for 1 second 


• This is a stress 
rating 
only and functional 
operation 
of the device 
at these 
or any other 
conditions 
above 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maxi- 
mum rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
TEST 
MIN 
TYP 
MAX 
UNITS 
NOTES 


CONDmONS 


Supply Voltage 
Vee 
4.75 
5.00 
5.25 
V 
1 


High Level 
VIH 
2.2 
Vee+ 
V 
1 
Input Voltage 
0.5 


Low Level 
VIL 
-0.5 
0.8 
V 
1 
Input Voltage 


Input Leakage 
Current 
I, 
O.OVS VI s Vee 
-1.0 
1.0 
~ 


Active Current 
Ice 
Vee= 
Max; 
Table 3 
Table 3 
mA 
2 


Period = Min. 


High Level 
IoH 
Vcc=Min. 
-1 
mA 
Output 
Current 
VoH=4 


Low Level 
101. 
Vee=Min 
12 
mA 
Output Current 
VoH=0.5 


PARAMETER 
SYMBOL 
MlN 
TYP 
MAX 
UNITS 
NOTES 


Input Pulse Width 
twJ 
Table 2 
Table 2 
Table 2 
ns 
6 


TAP to TAP Delay 
tpLH 
Table 1 
Table 1 
Table 1 
ns 
3,4,5,6,7 
(leading edge) 


TAP to TAP Delay 
tpHL 
Note 9 
ns 
9 
(trailing 
edge) 


Output 
Symmetry 
40 
50 
60 
% 
3,5 
(Input: 50% ±5%) 


Output 
Rise Time 
toR 
2.0 
2.5 
ns 
8,10 


Output 
Fall Time 
toF 
2.0 
2.5 
ns 
8,10 


Power-up 
Time 
tpu 
100 
ms 


Period 
Period 
Table 2 
Table 2 
Table 2 
ns 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
10 
pF 
10 


NOTES 


1. All voltages 
are reference 
to ground. 


2. Measured 
with outputs 
open, minimum 
period. 


3. VCC = 5V@ 
25°C. 


4. Temperature 
variations 
from 25°C to OOCor 70°C may produce 
an additional 
tap-to-tap 
delay shift of ±0.5ns. 
Voltage variations 
from 5.0V to 4.75V or 5.25V produce 
a worst case tap-to-tap 
delay shift of 5%. 


5. All tap-to-tap 
delays vary unidirec:tionally 
over temperature 
or voltage 
range. For example, 
if the TAP 1 - 


TAP 2 delay, tpLH, slows down, the TAP2 - TAP 4 delay, tpLH, will also slow down. Since tpHL tracks tpLH, sym- 
metry is preserved. 


6. See 'Test Conditions" 
section 
at the end of this data sheet. 


7. Since all four taps have identical 
output stages, tap-to-tap 
delays and waveform 
symmetry 
will exhibit minimal 


variation 
when capacitive 
loading is increased 
identically 
on all taps at the same time (e.g., the addition 
of one 
or more RISC coprocessors). 


8. Vcc = Min; CL = 30 pF 


9. Trailing 
edge delays, tpHL, are adjusted 
to maintain 
waveform 
symmetry. 


10. Guaranteed 
by design. 
Periodically 
tested. 


TIMING 
DIAGRAM 
- SILICON 
DELAY LINE Figure 2 


PERIOD 
to 
Va.:--- 


tWI 


tpHL 
--=:\ 


NEXTTA_P 
4 
t_PL_H 
psv~4-------- 


POWER-UP 
TIMING 
DIAGRAM 
Figure 3 


Vec ~-4-.7-:;-U---------------------- 


tlR 
tlF 


tPL~ 
two 
sj 


'T. 
__'A_P 
/f u: 
,~~"--__ 


START TIP 
(TIME INTERVAL 
PROBE) 


TIME 
INTERNAL 
COUNTER 


VHFswrrCH 
CONTROL 
UNrr 


---i>- 


BUFFER 


OSCILLATOR 


~ 


~ 


DS1003 
DELAY 
LINE 
R3000 
CPU 


IN 
TAP 1 
TAP 2 
TAP 3 
TAP 4 


CIk2xSys 
CIk2xRd 
CIk2xSmp 
CIk2xPhi 


TAP1 
CIk2xSys 


TAP2 
CIk2xRd 


TAP3 
CIk2xSm 


TAP4 
CIk2xPhi 


R3010 
COPROCESSOR 


CIk2xSys 
CIk2xRd 
CIk2xSmp 
CIk2xPhi 


TERMINOLOGY 
Period: 
The time elapsed between 
the leading edge of 


the first trigger pulse and the leading edge of the follow- 


ing pulse. 


Symmetry: 
That percent of the Period when the input or 
output is above 1.5V. 


tWI (Pulse 
Width): 
The elapsed 
time on the pulse be- 


tween the 1.5V point on the leading edge and the 1.5V 


point on the trailing edge, or the 1.5V point on the trailing 
edge and the 1.5V point on the leading edge. 


tlR (Input 
Rise Time): 
The elapsed time between 
O.BV 


and 2.4V on the leading edge of the input pulse. 


tlF (Input 
Fall Time): 
The elapsed time between 
2.4V 
and O.BV on the trailing edge of the input pulse. 


tOR (Output 
Rise Rime 
): The elapsed 
time between 
0.4V and 3.0V on the leading edge of the output pulse. 


tOF (Output 
Fall 
Time): 
The 
elapsed 
time 
between 
3.0V and OAV of the trailing edge output pulse. 


tpLH (TIme 
Delay, 
Rlalng): 
Input-to-tap 
or tap-to-tap 


delay measured 
between the 1.5V points on the leading 
edges. 


tpHL (Time 
Delay, 
Failing): 
Input-to-tap 
or tap-to-tap 


delay measured 
between the 1.5V points on the trailing 
edges. 


tpu (Power-up 
Time): 
After Vcc 
is valid, the time re- 
quired before timing specifications 
are within tolerance. 


TEST SETUP DESCRIPTION 
Figure 4 illustrates 
the hardware 
configuration 
used for 


measuring 
the timing parameters 
on the 051003. 
The 


input waveform 
is produced 
by a precision 
pulse gener- 


ator under software 
control. Time delays are measured 


by a time interval counter 
(20 ps resolution 
connected 
between 
the input and each tap). Each tap is selected 


and connected 
to the counter 
by a VHF switch control 


unit. All measurements 
are fully automated, 
with each 


instrument 
controlled 
by a central 
computer 
over an 


IEEE 488 bus. 


TEST CONDI110NS 


Input: 


Ambient 
Temperature: 


Supply Voltage 'Ycd: 
Input Pulse: 


25°C±3°C 


5.0V ±0.1V 


High = 3.0V ± 0.1V 
Low = O.OV± 0.1 


Source 
Impedance: 
Rise and Fall Time: 


50 ohm max. 
3.0ns max. (measured 
between 
O.BV and 2.4) 


Pulse Width: 
Period: 
500 ns 


1000 ns 


Output: 
Each output is loaded with the equivalent 
of one 74F04 
input. Delays are measured 
at the 1.5V level. 


Note: 
Above conditions 
are for test only. The adjusted test lim- 


its and guardbands 
used assure operation 
to data sheet 
timing specifications. 


DALLAS 
SEMICONDUCTOR 
051005 


5-Tap Silicon Delay Line 


• Delay tolerance 
±2 ns or ±3%, whichever 
is greater 


• Stable 
and 
precise 
over 
temperature 
and voltage 


range 


• Leading and trailing edge accuracy 


• Economical 


• Auto-insertable, 
low profile 


• Standard 
14-pin DIP, 8-pin DIP, or 16-pin SOIC 


• Low-power 
CMOS 


• nuCMOS 
compatible 


• Vapor phase, 
IR and wave solderability 


• Custom 
delays available 


• Quick turn prototypes 


• Extended 
temperature 
range available 


DESCRIPTION 
The 
DS1005 
5-Tap Silicon 
Delay 
Line provides 
fIVe 


equally spaced taps with delays 
ranging from 12 ns to 


250 ns, with an accuracy of ±2 ns or ±3%, whichever 
is 
greater. This device 
is offered in a standard 
14-pin DIP 
making it compatible 
with existing delay line products. 
Space-saving 
8-pin 
DIPs and 16-pin SOICs 
are also 


available. 
The 14-pin DIP and 8-pin DIP are available in 
a surface 
mountable 
gullwing 
construction. 
Both en- 
hanced performance 
and superior reliability over hybrid 
technology 
is achieved 
by the combination 
of a 100% 


silicon delay line and industry 
standard 
DIP and SOIC 


IN 
Vcc 
IN 


NC 
NC 
NC 


NC 
NC 
TAP 1 
TAP 2 


TAP 2 
NO 
NO 


TAP 4 
NO 
TAP 3 
NO 


TAP 4 
NO 
GND 


GND 
TAPS 


vcc 


NO 


NO 


TAP 1 


NO 


TAP 3 


NO 


TAPS 


051005$ 16-PIN SOIC 
(300 Mil) 


See Mech. Drawing 


Sect. 16, Pg. 6 
DSl00514-PIN 
DIP (300 MIl) 
0510000 
14-PIN GUlLWING (300 Mil) 
DSl005K 14-PIN SHEARED NO 
See Mec:h.Drawings 
Sect. 16, PgS.l &3 


Also Available 
In Die Form 


INOs 
Vcc 


TAP 2 
2 
7 
TAP 1 


TAP 4 
3 
6 
TAP 3 


GND 
4 
S 
TAPS 


DSl00SM 8-PIN DIP (300 Mil) 


DSl005H S-PIN GUlLWING (300 Mil) 


See Mec:h.Drawlnga 
Sect. 16, Pga. 1 & 3 


PIN DESCRIPTION 
TAP 1 - TAP 5 
- Tap Output Number 


Vcc 
- +5 Volts 
GND 
-Ground 
NC 
- No Connection 
IN 
-Input 


packaging. 
In orderto 
maintain complete pin compatibil- 


ity, DIP packages 
are available with hybrid lead configu- 


rations. The DS1 005 reproduces 
the input logic level at 


each tap after the fixed delay specified by the dash num- 


ber in Table 1. The device is designed 
with both leading 


and trailing edge accuracy. 
Each tap is capable 
of driv- 


ing up to ten 74LS 
loads. 
Dallas 
Semiconductor 
can 


customize 
standard 
products 
to meet special 
needs. 


For 
special 
requests 
and 
rapid 
delivery, 
call 
(214) 


450-5348. 


TAP 1 
TAP 2 
TAP 3 
TAP 4 
TAP5 


~=20=%~~~~~~%~-J 


PART NO. 
TAP 1 
TAP 2 
TAP 3 
TAP 4 
TAPS 


051005-60 
12ns 
2405 
36ns 
48ns 
60ns 


051005-75 
15ns 
30ns 
4505 
60ns 
75ns 


051005-100 
20ns 
40ns 
SOns 
SOns 
100ns 


051005-125 
25ns 
50ns 
7505 
100ns 
125ns 


051005-150 
30ns 
SOns 
OOns 
120ns 
15005 


051005-175 
35ns 
70ns 
105ns 
140ns 
17505 


051005-200 
40ns 
SOns 
120ns 
160ns 
200ns 


051005-250 
50ns 
100ns 
150ns 
200ns 
250ns 


ABSOLUTE 
MAXIMUM 
RATINGS· 
Voltage on Any Pin Relative to Ground 
Operating Temperature 
Storage Temperature 
Soldering Temperature 
Short Circuit Output Current 


-1.0Vt07.0V 
-40°C to +85°C 
-55°C to 125°C 
260°C for 10 seconds 
50 mA for 1 second 


• This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operation sections of this specification is not implied. 
Exposure to absolute maxi- 


mum rating conditions for extended periods of time may affect reliability. 


PARAMETER 
SYMBOL 
TESTCOND. 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
Vee 
4.75 
5.00 
5.25 
V 
1 


High Level Input Voltage 
VIH 
2.2 
Vee+0.5 
V 
1 


Low Level Input Voltage 
Vil 
-0.5 
0.8 
V 
1 


Input Leakage Current 
II 
O.OV~ VI ~ Vee 
-1.0 
1.0 
uA 


Active Current 
Ice 
Vee=Max; 
40 
70 
mA 
2 


Period = Min. 


High Level Output Current 
IOH 
Vee= Min. 
-1.0 
mA 


VOH= 4 


Low Level Output Current 
10l 
Vee= Min. 
12 
mA 


VOl = 0.5 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Pulse Width 
tWi 
40% of 
ns 
7 


TAPS 
tplH 


Input to Tap Delay (leading 
tplH 
Table 1 
ns 
3,4,5,6 
edge) 


Input to Tap Delay (trailing edge) 
tpHl 
Table 1 
ns 
3,4,5,6 


Power-up Time 
tpu 
100 
ms 


Period 
4 (tw~ 
ns 
7 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
C1N 
5 
10 
pF 


NOTES: 


1. All voltages 
are referenced 
to ground. 


2. Measured 
with outputs 
open. 


3. V cc = 5\1 @ 25°C. 
Delays accurate 
on both rising and falling edges within ±2 ns or ±3%, 
whichever 
is greater. 


4. See Test Conditions. 


5. The combination 
of temperature 
variations 
from 25°C to O°C or 25°C to 70°C and voltage 
variations 
from 5.0V 
to 4.75V or 5.0V to 5.25V may produce 
an additional 
input-to-tap 
delay shift of ± 1.5ns or ±4%, whichever 
is 
greater. 


6. All tap delays tend to vary unidirectionally 
with temperature 
or voltage. 
For example, 
if TAP 1 slows down, all 
other taps will also slow down; TAP 3 can never be faster than TAP 2. 


7. Pulse width and duty cycle specifications 
may be exceeded; 
however, 
accuracy 
will be application-sensitive 
(decoupling, 
layout, etc.). 


TERMINOLOGY 
Period: 
The time elapsed between 
the leading edge of 


the first pulse 
and the leading 
edge of the following 


pulse. 


tWI (Pulse Width): 
The elapsed 
time on the pulse be- 


tween the 1.5\1 point on the leading edge and the 1.5\1 


point on the trailing edge, or the 1.5V point on the trailing 
edge and the 1.5V point on the leading edge. 


tRISE (Input Rise Time): The elapsed 
time between the 


20% and the 80% point on the leading edge of the input 
pulse. 


tFALL (Input Fall Time): The elapsed 
time between 
the 


80% and the 20% point on the trailing edge of the input 
pulse. 


tpLH (Time Delay, Rising): The elapsed 
time between 


the 1.5\1 point on the leading edge of the input pulse and 


the 1.5\1 point on the leading 
edge of any tap output 


pulse. 


tPHL (Time Delay, Falling): 
The elapsed 
time between 


the 1.5\1 point on the trailing edge of the input pulse and 


the 
1.5V point on the trailing 
edge 
of any tap output 


pUlse. 


TEST SETUP 
DESCRIPTION 


Figure 3 illustrates 
the hardware 
configuration 
used for 


measuring 
the timing parameters 
on the DS1 005. The 


input waveform 
is produced 
by a precision pulse gener- 


ator under software control. 
Time delays are measured 


by a time interval counter 
(20 ps resolution) 
connected 


between 
the input and each tap. 
Each tap is selected 


and connected 
to the counter 
by a VHF switch control 


unit. All measurements 
are fully automated, 
with each 


instrument 
controlled 
by a central 
computer 
over an 


IEEE 488 bus. 


TEST CONDITIONS 


INPUT: 


Ambient 
Temperature 


Supply Voltage (Vcd 


Input Pulse 


25°C±3°C 


5.0V±0.1V 


High = 3.0V ± O.lV 


Low = O.OV± 0.1V 


50 ohm maximum 
3.0 ns maximum 
500 ns 
1us 


Source 
Impedance 
Rise and Fall Time 


Pulse Width 
Period 


OUTPUT: 
Each output is loaded with the equivalent 
of a 74F04 in- 


put gate. Delay is measured 
at the 1.5V level on the ris- 


ing and falling edge. 


NOTE: 
Above conditions 
are for test only and do not restrict the 


operation 
of the device 
under other data sheet condi- 


tions. 


PERIOD 


tRISE 
-- 
tFALL 


VIH--- 
2.4V 
1.5V 


O.6V 
O.6V 
IN 
VIL 


tWl 
"4 
tWl 


"4 
tpHL 


tPLH 
~ 


START 


TIP 


TIME 
INTERVAL 
COUNTER 


STOP 


TIP (TIME INTERVAl PROBE) 


DALLAS 
SEMICONDUCTOR 


D51007 


7-in-1 Silicon Delay Line 


• All-silicon 
time delay 


• 7 independent 
buffered 
delays 


• Delay tolerance ±2 ns 


• Four delays 
can be custom 
set between 
3 ns and 
10 ns 


• Three delays 
can be custom 
set between 
9 ns and 
40 ns 


• Auto-insertable, 
low profile 


• Surface 
mount 16-pin SOIC 


• Low-power 
CMOS 


• TIL 
ICMOS-compatible 


• Vapor phase, 
IR and wave solderable 


• Custom 
specifications 
available 


• Quick tum prototypes 


• Extended 
temperature 
range available 


DESCRIPTION 
The DS1007 7-in-1 Silicon 
Delay Line provides 
seven 


independent 
delay times which are set by Dallas Semi- 


conductor 
to the customer's 
specification. 
The delay 


times can be set from 3 ns to 40 ns with an accuracy of 
±2 ns at room temperature. 
The device is offered in both 


a 16-pinDIPanda 
16-pinSOIC. 
SincetheDS100?isan 
all-silicon 
solution, 
better 
economy 
and reliability 
are 


PIN ASSIGNMENT 


IN1 
vcc 


OUT1 
OUT3 


IN4 
IN2 
IN1 
IN3 
OUT4 
OUT1 
OUT3 
OUT2 
GND 
IN2 
IN4 


vcc 
OUT7 
OUT2 
OUT4 


INS 
IN7 
vcc 
GND 


INS 
OUT7 
OUTS 
OUT6 
OUTS 
IN7 
IN6 
IN6 
OUT6 


DS1007S16-PINSOlO 


(300Mil) 


see Mech.DrawingSect.16,Pg. 6 


DS100716-PINDIP(300MIl) 


See Mech.Drawing 


Sect.16,Pg.1 


Also Available 
In Die Form 


PIN DESCRIPTION 
IN1 - IN? 
- Inputs 


Out1- Out? 
- Outputs 


GND 
-Ground 


Vcc 
- +5 Volts 


achieved when compared 
to older methods using hybrid 


technology. 
The 
DS1007 
reproduces 
the input 
logic 
state atthe output after the fixed delay. 
Dallas Semicon- 


ductor can customize 
standard products to meet special 


needs. 
For special 
requests 
and 
rapid 
delivery, 
call 


(214) 450-5348. 


PART' 
OUT1 
OUT2 
OUT3 
OUT4 
OUT5 
OUT6 
OUT7 


0$1007-1 
3ns 
4ns 
50s 
6ns 
9ns 
13ns 
18ns 


0$1007-2 
4 
6 
8 
10 
12 
14 
16 


0$1007-3 
3 
3 
3 
3 
10 
10 
10 


051007-4 
4 
4 
4 
4 
12 
12 
12 


051007-5 
5 
5 
5 
5 
15 
15 
15 


0$1007-6 
6 
6 
6 
6 
20 
20 
20 


0$1007-7 
7 
7 
7 
7 
25 
25 
25 


0$1007-8 
8 
8 
8 
·8 
30 
30 
30 


0$1007-9 
9 
9 
9 
9 
35 
35 
35 


0$1007-10 
10 
10 
10 
10 
40 
40 
40 


0$1007-11 
3 
4 
6 
8 
10 
12 
14 


0$1007-12 
3 
4 
6 
8 
10 
15 
20 


0$1007-13 
3 
4 
6 
8 
12 
15 
20 


0$1007-14 
7 
7 
7 
7 
9 
9 
9 


Custom delays available. 
Out 1 through 
Out 4 can be custom set from 3 to 10ns. (Leading 
edge only accuracy.) 
Out 5 through 
Out 7 can be custom 
set from 9 to 40ns. (Both leading and trailing edge accuracy.) 


PULSE 


GENERATOR 


START 
TIP 


TIME 
INTERVAL 
COUNTER 


STOP 


TIP (TIME INTERVAL 
PROBE) 


I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
7 


DEVICE 
UNDER TEST 


I 
I 
I 
I 
I 
I 
I 
I 
7 


VHFSWITCH 
CONTROL 
UNIT 


ABSOLUTE 
MAXIMUM 
RATINGS· 
Voltage on Any Pin Relative 
to Ground 
Operating 
Temperature 
Storage 
Temperature 
Soldering 
Temperature 
Short Circuit Output Current 


-1.0V to 7.0V 
-40°C to +85°C 
-55°C to 125°C 
260°C for 10 seconds 
50 mA for 1 second 


• This is a stress 
rating 
only and functional 
operation 
of the device 
at these 
or any other conditions 
above 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maxi- 
mum rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
TEST 
MIN 
TYP 
MAX 
UNITS 
NOTES 


CONDITIONS 


Supply Voltage 
Vee 
4.75 
5.00 
5.25 
V 
1 


High Level Input Voltage 
VIH 
2.2 
Vee+0.5 
V 
1 


Low Level Input Voltage 
VIL 
-0.5 
0.8 
V 
1 


Input Leakage 
Current 
II 
O.OVS VI s Vee 
-1.0 
1.0 
uA 


Active Current 
Ice 
Vee= Max; 
40.0 
70.0 
mA 
2 


Period= Min. 


High Level Output 
IOH 
Vee=Min. 
-1.0 
mA 


Current 
VOH=2.4V 


Low Level Output 
IOL 
Vee=Min. 
12.0 
mA 
Current 
VOL=0.5V 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Pulse Width 
tWl 
100% of 
ns 
tpLH 


Input to Output (leading 
edge) 
tpLH 
Table 1 
ns 
3,4,5 


Power-up 
Time 
tpu 
100 
ms 
7 


Period 
3 (tWI) 
ns 
6 


PARAMETER 
SYMBOL I 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
10 
pF 


NOTES: 


1. All voltages 
are referenced 
to ground. 


2. Measured 
with outputs open. 


3. V cc = 5V @2 5°C. 
Delays accurate 
on rising 
edges within ±2 ns. 


4. See Test Conditions 
below. 


5. All output delays in the same speed output tend to vary unidirectionally 
with temperature 
or voltage 
range (Le., 
if OUT 2 slows down, all other outputs 
also slow down). 


6. Period specifications 
may be exceeded; 
however, accuracy 
will be application-sensitive 
(decoupling, 
layout, 
etc.). 


7. tpu = 0 ms for OUT 1 through 
OUT 4. 


TERMINOLOGY 
Period: 
The time elapsed between 
the leading edge of 


the first pulse 
and the leading 
edge 
of the following 


pulse. 


tWl (Pulse Width): 
The elapsed 
time on the pulse be- 


tween the 1.5V point on the leading edge, and the 1.5V 
point on the trailing edge or the 1.5V point on the trailing 
edge and the 1.5V point on the leading edge. 


tRISE (Input Rise Time): The elapsed time between the 
20% and the 80% point on the leading edge of the input 


pulse. 


tFALL (Input Fall Time): The elapsed time between 
the 


80% and the 20% point on the trailing edge of the input 
pulse. 


tpLH (Time Delay, Rising): The elapsed 
time between 


the 1.5V point on the leading edge of the input pulse and 


the 1.5V point on the leading edge of the corresponding 
output pulse. 


TEST SETUP 
DESCRIPTION 


Figure 3 illustrates 
the hardware 
configuration 
used for 


measuring 
the timing parameters 
on the OS 1007. The 


input waveform 
is produced 
by a precision 
pulse gener- 
ator under software 
control. 
Time delays are measured 


by a time interval counter 
(20 ps resolution) 
connected 


between 
the input and each output. 
Each output is se- 


lected and connected 
to the counter 
by a VHF switch 


control unit. All measurements 
are fully automated, 
with 


each instrument 
controlled 
by a central 
computer 
over 


an IEEE 488 bus. 


TEST CONDITIONS 


INPUT: 


Ambient Temperature: 


Supply Voltage (Vcd: 


Input Pulse: 


25°C±3°C 


5.0V ±0.1V 


High = 3.0V ± 0.1V 


Low = 0.OV±0.1V 


50 ohm Max. 
3.0 ns Max. 
500 ns 
1J.lS 


Source 
Impedance: 


Rise and Fall Time: 
Pulse Width: 
Period: 


OUTPUT: 
Each output is loaded with the equivalent 
of one 74F04 


input gate. Delay is measured 
at the 1.5V level on the 


rising edge. 


NOTE: 
Above conditions 
are for test only and do not restrict the 


operation 
of the device 
under other data sheet condi- 


tions. 


DALLAS 
SEMICONDUCTOR 
051010 
10-Tap Silicon Delay Line 


• All-silicon 
time delay 


• 10 taps equally 
spaced 


• Delays are stable and precise 


• Leading 
and trailing edge accuracy 


• Delay tolerance 
±5% 
or ±2 ns, whichever 
is greater 


• Economical 


• Auto-insertable, 
low profile 


• Standard 
14-pin DIP or 16-pin SOIC 


• Low-power 
CMOS 


• TTUCMOS-compatible 


• Vapor phase, 
IR and wave solderable 


• Custom 
delays 
available 


• Fast turn prototypes 


• Extended 
temperature 
range available 


DESCRIPTION 
The DS1 01 0 series delay line has ten equally 
spaced 


taps providing 
delays from 5 ns to 500 ns. The devices 


are offered 
in a standard 
14-pin DIP which is pin-com- 


patible with hybrid delay 
lines. 
Alternatively, 
a 16-pin 


SOIC is available 
for surface 
mount technology 
which 


reduces 
PC board area. 
Since the DS1 010 is an ail-sili- 


con solution, 
better 
economy 
is achieved 
when com- 


pared to older methods 
using hybrid techniques. 
The 


DS1010 
series delay lines provide 
a nominal accuracy 


IN1 
Vcc 


NO 
TAP 1 


TAP 2 
TAP 3 


TAP 4 
TAPS 


TAP 6 
TAP 7 


TAP 8 
TAP 9 


GND 
TAP10 


Vet; 
NO 


TAP 1 


TAP 3 


TAPS 


TAP 7 


TAP 9 


TAP 10 


051010 
14-PIN 
DIP 


(300 MIL) 


O51010G 
14-PIN 
GULLWING 
(300 MIL) 


See 
Mech. 
Drawings 
Secl16, 
Pgs. 1 & 3 


0510105 
16-PIN 
SOlO 
(300 MIL) 
S88 Mech. 
Drawing 
S8Cl16, 
Pg. 6 


Also Available 
In Die Form 


PIN DESCRIPTION 
TAP 1-TAP 10 - Tap Output 
Number 


Voc 
-5 
Volts 


GND 
-Ground 


NC 
- No Connection 


IN 
-Input 


of ±5% or ±2 ns, whichever 
is greater. 
The DS 101 0 re- 


produces the input logic state at the TAP 10 output after 
a fixed delay as specified by the dash number extension 


of the part number. 
The DS 101 0 is designed 
to produce 


both 
leading 
and trailing 
edge 
with 
equal 
precision. 


Each tap is capable of driving up toten 74LS type loads. 
Dallas 
Semiconductor 
can customize 
standard 
prod- 


ucts to meet special 
needs. 
For special 
requests 
and 


rapid delivery, 
call (214) 450-5348. 


LOGIC DIAGRAM 
Figure 1 


TAP 1 


SS--(~10~%~ 
,~; 


CATALOG 
PIN 
TOTAL DELAY 
DELAYITAP 
(ns) 


051010-50 
50 
5 


051010-60 
60 
6 


051010-75 
75 
7.5 


051010-80 
80 
8 


051010-100 
100 
10 


051010-125 
125 
12.5 


051010-150 
150 
15 


051010-175 
175 
17.5 


051010-200 
200 
20 


051010-250 
250 
25 


051010-300 
300 
30 


051010-350 
350 
35 


051010-400 
400 
40 


051010-450 
450 
45 


051010-500 
500 
50 


ABSOLUTE MAXIMUM RATINGS· 
Voltage on Any Pin Relative to Ground 
Operating 
Temperature 
Storage 
Temperature 
Soldering 
Temperature 
Short Circuit Output Current 


-1.0V to 7.0V 
-40°C to +85°C 
-55°C to 125°C 
260°C 
for 10 seconds 
50 mA for 1 second 


• This 
is a stress 
rating 
only and functional 
operation 
of the device 
at these 
or any other conditions 
above 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maxi- 


mum rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
TESTCOND. 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
Vcc 
4.75 
5.00 
5.25 
V 
1 


High Level Input 
VIH 
2.2 
Vee+0.5 
V 
1 
Voltage 


Low Level Input 
V1L 
-0.5 
0.8 
V 
1 
Voltage 


Input Leakage 
Current 
II 
O.OV.s VI .s Vee 
-1.0 
1.0 
~ 


Active Current 
Ice 
Vee=Max: 
40 
150 
mA 
2 


Period=Min. 


High Level Output 
IOH 
Vee=Min. 
. 


-1.0 
mA 


Current 
Vow4 


Low Level Output 
101. 
Vce=Min. 
12 
mA 


Current 
VOI.=0.5 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Pulse Width 
tWi 
40% of 
ns 
8 


TAP 10 
tpLH 


Input to Tap Delay (leading edge) 
tpLH 
Table 1 
ns 
3,4,5,6,7,9 


Input to Tap Delay (trailing edge) 
tpHL 
Table 1 
ns 
3,4,5,6,7,9 


Power-up 
Time 
tpu 
100 
ms 


Period 
4(twl) 
ns 
8 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
I 
UNITS 
I NOTES 


Input Capacitance 
CIN 
5 
10 
I 
pF 
I 


fII 


NOTES: 
1. All voltages 
are referenced 
to ground. 


2. Measured 
with outputs 
open. 


3. V cc= 5V @ 25°C. 
Input-to-tap 
delays accurate 
on both rising and falling edges within ±2 ns or ±5% whichever 
is greater. 


4. See "Test Conditions" 
section. 


5. For 051010 
delay lines with a TAP 10 delay of 100 ns or greater, temperature 
variations 
from 25°C to O°C or 
70°C may produce 
an additional 
input-tlrtap 
delay shift of ±2ns or ±3%, whichever 
is greater. 


G. For 051010 
delay lines with a TAP 10 delay less than 100 ns, temperature 
variations 
from 25°C to O°C or 70°C 
may produce 
an additional 
input-to-tap 
delay shift of ±1 ns or ±9%, whichever 
is greater. 


7. All tap delays tend to vary unidirectionally 
with temperature 
or voltage 
changes. 
For example, 
if TAP 1 slows 
down, all other taps will also slow dow; TAP 3 can never be faster than TAP 2. 


8. Pulse width and period specifications 
may be exceeded; 
however, 
accuracy 
will be application-sensitive 
(de- 


coupling, 
layout, etc.). 


9. Certain 
high-frequency 
applications 
not recommended 
for -50 in 1G-pin package. 
Consult factory. 


TERMINOLOGY 
Period: 
The time elapsed between 
the leading edge of 


the first pulse 
and the 
leading 
edge 
of the following 


pulse. 


tWl (Pulse Width): 
The elapsed 
time on the pulse be- 


tween the 1.5V point on the leading edge and the 1.5V 


point on the trailing edge, or the 1.5V point on the trailing 
edge and the 1.5V point on the leading edge. 


tRISE (Input Rise Time): The elapsed 
time between the 


20% and the 80% point on the leading edge of the input 


pulse. 


tFALL (Input Fall Time): The elapsed 
time between 
the 


80% and the 20% point on the trailing edge of the input 


pulse. 


tpLH (Time Delay 
Rising): 
The elapsed 
time between 


the 1.5V point on the leading edge of the input pulse and 


"0= soni 


the 1.5V point on the leading 
edge of any tap output 


pulse. 


tPHL (Time Delay, Falling): The elapsed 
time between 


the 1.5V point on the trailing edge of the input pulse and 


the 1.5V point on the trailing 
edge of any tap output 


pulse. 


TEST SETUP DESCRIPTION 
Figure 3 illustrates 
the hardware 
configuration 
used for 


measuring 
the timing parameters 
on the 051010. 
The 


input waveform 
is produced 
by a predsion 
pulse gener- 


ator under software 
control. 
Time delays are measured 


by a time interval counter 
(20 ps resolution) 
connected 


between 
the input and each tap. 
Each tap is selected 


and connected 
to the counter 
by a VHF switch control 


unit. 
All measurements 
are fully automated, 
with each 


instrument 
controlled 
by a central 
computer 
over an 


IEEE 488 bus. 


TEST CONDITIONS 


INPUT: 


Ambient 
Temperature: 


Supply Voltage (VcC>: 


Input Pulse: 


Source 
Impedance: 


Rise and Fall lime: 


Pulse Width: 
Period: 


25°C±3°C 


5.0V±0.1V 


High = 3.0V ± 0.1V 


Low = 0.OV±0.1V 


50 ohm Max. 
3.0 ns Max. 


500 ns (1fJS for -500) 


1fJS 
(2fJS for -500) 


OUTPUT: 
Each output is loaded with the equivalent 
of one 74F04 


input gate. Delay is measured 
at the 1.5V level on the 


rising and falling edge. 


NOTE: 
Above conditions 
are for test only and do not restrict the 


operation 
of the device 
under other data sheet condi- 


tions. 


DALLAS 
SEMICONDUCTOR 


051012 


2-in-1 Sub-Miniature 
Silicon 


Delay Line with Logic 


• All-silicon 
time delay 


• 53 J!W max. CMOS quiescent 
mode 


• Surface 
mount 8-pin mini-SOIC 
and standard 
8-pin 


DIP 


• 2 independent 
buffered 
delays per input 


• Option of complemented 
output(s) 


• Option of timed AND, NAND, OR, NOR, XOR, 
XNOR, 
HALF-XOR 
and HALF-XNOR 
logic outputs 


±1.5 ns (delays: 3-10 ns), 
±2.0 ns (delays: 
11-40 ns) 


• Vapor phase, 
IR and wave solderability 


• TTUCMOS-compatible 


• Quick turn prototypes 


• Custom 
delays and logic options available 


DESCRIPTION 
In its most 
simple 
configuration, 
the 
DS1 012 2-in-1 


Sub-Miniature 
Silicon 
Delay Line Chip provides two in- 
puts, each of which in turn provides 
inclependentdelays 


to a pair of outputs. 
Any of the four outputs 
can be in- 


verted at the time of manufacture. 
The DS 1012-1 and 


DS 1012-3 are examples of catalog parts having this ba- 
sic configuration. 


For applications 
requiring 
two-input 
timed 
logic func- 


tions, at the time of manufacture 
the simple delay on 
OUT 4 can be replaced 
by one of the following: 
OR, 
NOR, XOR, or XNOR. 
Similarly, a timed AND, NAND, 


HALF-XOR 
(D3 and D4), or NOT HALF-XOR 
(D3 OR 
D4) can be substituted 
for the simple delay on OUT3. 
DS1012-2, 
DS1012-4, 
and DS1012-5 
are examples 
of 


IN1[]8 
VCC 
OUT3 
2 
7 
IN2 


OUT1 
3 
6 
OUT2 


GND 
4 
5 
OUT4 


OS10128-PlNDIP(300MIL) 
DS1012H8-PINGULLWING 


588 Mech. Drawl'll- 
Sect. 16, Pgs. 1 & 3 


IN1U 


8 Vcc 


OUT3 
2 
7 
IN2 


OUT1 
3 
6 
OUT2 


GND 
4 
5 
0UT4 


OS1012Z8-PINsole (150MIL) 


See Mech. Drawing-Sect. 
16, Pg. 5 


Also Available 
In Die Form 


PIN DESCRIPTION 
IN1, IN2 
Inputs 
OUT1,OUT2 
Outputs 
(delays) 


OUT3,OUT4 
Outputs 
(delays,logic) 


GND 
Ground 
VCC 
+5 volts 


catalog 
parts configured 
with logic functions 
on OUT3 


and OUT 4. Note that DS1 012-2 also utilizes an output 


inversion 
on OUT2. 


In any configuration, 
delays D1 (t01) and D2 (t[)2) can be 
specified within the range of -3 ns to 10 ns. Delays D3 


(t03) and D4 (tD4) can be specified 
to have values be- 


tween -3 
ns and 40 ns. The worst case leading 
edge 
delay accuracy 
at nominal 
voltage 
and room tempera- 


ture is ±2 ns. The DS1 012 is offered in two packages: 
an 


8-pin DIP and an 8-pin 150 mil wide mini-SOIC. 


Dallas Semiconductor 
offers the DS1 012 in a wide vari- 


ety of custom delay and logic configurations. 
For special 
requests 
and quick turn delivery, 
call (214) 450-5348. 


OELAY 
01 


OELAY 
03 


OELAY 
04 


DELAY 
02 


Function f3 can be one of the following: 
03 
03 ANO 04 
03 HALF-XOR 04 


Function f4 can be one of the following: 
04 
03 OR 04 
03XOR 04 


FUNCTION 
f3 


FUNCTION 
f4 


03 
03 NANO 04 
03 HALF-XNOR 04 


04 
03 NOR 04 
03 XNOR 04 


NOTE: 
Any output(s) can be inverted at time of manufacture. 
If 01 > 10 ns, 01 = 03. 
If 02 > 10 ns, 02 = 04. 


CATALOG 
t01 
tD2 
t03 
t04 
OUT1 
OUT2 
OUT3 
OUT4 
PIN 
(n8) 
(n8) 
(n8) 
(ns) 


OS1012-1 
5 
5 
10 
10 
01 
02 
03 
04 


OS1012-2 
5 
5 
10 
10 
01 
02 
03.04 
03+04 


OS1012-3 
3 
7 
10 
40 
01 
02 
03 
04 


OS1012-4 
5 
5 
25 
25 
01 
02 
03HX04 
03X04 


OS1012-5 
10 
10 
5 
5 
01 
02 
03.04 
03+04 


OS1012-7 
15 
4 
4 
14 
01 
02 
03 
03X04 


OS1012-016 
4 
19.6 
4 
19.6 
01 
02 
03.04 
03X04 


OS1012-02O 
4 
16.5 
4 
16.5 
01 
02 
03.04 
03X04 


OS1012-025 
4 
14 
4 
14 
01 
02 
03.04 
03X04 


OS1012-033 
4 
11.5 
4 
11.5 
01 
02 
03.04 
03X04 


OS1012-050 
4 
9 
4 
9 
01 
02 
03.04 
03X04 


OS1012-V20 
25 
50 
25 
50 
01 
02 
03.04 
03+04 


OS1012-V40 
12.5 
25 
12.5 
25 
01 
02 
03.04 
03X04 


OS1012-V50 
10 
20 
10 
20 
01 
02 
03.04 
03X04 


OS1012-V60 
8.3 
8.3 
8.3 
8.3 
01 
02 
03.04 
03+04 


NOTE: 
. = AND, + = OR, X = XOR, HX = HALF-XOR 


Contact 
Dallas Semiconductor 
for information 
on custom configurations 
and timing delays. 


START TIP 


(TIME INTERVAL 
PROBE) 


STOP 
TIP 


Zo = 50n 


PULSE 
GENERATOR 


TIME 


INTERVAL 
COUNTER 


VHF 
SWITCH 
CONTROL 
UNIT 


DEVICE 
UNDER 
TEST 


- 
VHFSWITCH 


CONTROL 
UNIT 


TEST SETUP 
DESCRIPTION 


Figure 2 illustrates the hardware 
configuration 
used for 


measuring 
the timing parameters 
on the 051012. 
The 


input waveform 
is produced 
by a precision 
pUlse gener- 


ator under software 
control connected 
to the inputs by 


VHF switch control units. Time delays are measured 
by 


a time interval counter (20 ps resolution) 
connected 
be- 


tween 
the 
inputs 
and the outputs. 
Outputs 
are con- 


nected to the counter 
by a VHF switch control 
unit. All 


measurements 
are fully automated, 
with each 
instru- 


ment controlled 
by a central computer 
over an IEEE 488 


bus. 


ABSOLUTE 
MAXIMUM 
RATINGS· 


Voltage on Any Pin Relative to Ground 
Operating 
Temperature 


Storage 
Temperature 


Soldering 
Temperature 


TEST CONDITIONS 
INPUT: 


Ambient Temperature: 


Supply Voltage (Vcd: 
Input Pulse: 


2SoC ±3°C 


S.OV±O.1V 


High = 3.0V ± 0.1V 


Low = O.OV ± 0.1V 
SO ohms max. 


3.0 ns max. 


SO ns 
100 ns 


Source 
Impedance: 


Rise and Fall lime: 


Pulse Width: 
Period: 


OUTPUT: 
Each output is loaded with a 74F04. Delay is measured 


between the 1.SV level ofthe rising edge ofthe input sig- 


nal and the 1.5V level of the corresponding 
edge of the 


output. 


NOTE: 
These conditions 
are for test only and do 
not restrict the operation 
of the device 
un- 


der other data sheet conditions. 


-1.0V to +7.0V 
-5SOC to + 125°C 
-55°C to 125°C 
260°C 
for 10 seconds 


*This 
is a stress 
rating only and functional 
operation 
of the device 
at these or any other conditions 
above those 


indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 


conditions 
for extended 
periods 
of time 
may affect 
reliability. 


PARAMETER 
SYMBOL 
TEST 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
Vcc 
4.75 
5.00 
5.25 
V 
1 


High Level Input Voltage 
V1H 
2.2 
Vcc+0.5 
V 
1 


Low Level Input Voltage 
VIL 
-0.5 
0.8 
V 
1 


Input Leakage 
Current 
II 
O.OV~ VI~ Vcc 
-1.0 
1.0 
IlA 


Active Current 
ICCl 
Vcc 
= MAX; 
40.0 
70.0 
mA 
2 


PERIOD=MIN 


Quiescent 
Current 
ICC2 
Vcc 
= MAX. 
10 
IlA 
5 


High Level Output Current 
IOH 
Vcc= 
MIN 
-1.0 
mA 


VOH= 2.4V 


Low Level Output Current 
IOL 
Vcc= 
MIN. 
8.0 
mA 


VOL =0.5V 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Pulse Width 
tWI 
ns 
G 


Input to Output 
(leading 
edge) 
t01. t02. 
ns 
3,4 


t03. t04 


Power-up 
Time 
tpu 
0 
ns 
7 


Period 
2(twl) 
ns 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
10 
pF 


DELAY FUNCTION 
Rgure 3 


PERIO 


IN1 


tWI 
tWI 


IN2 
t01 
-t01 


OUT1 


t02 


OUT2 


OUT3 
too 
-t03 


"INVERT' 


OUT4 
~1 
-}- 
"INVERT' 


fII 


PERIOD 


IN1 
tWI 
tWI 


IN2 


t04 
-too 


OUT3 
·AND" 
too 


OUT4 
·OR" 
too 
t04 


OUT3 
·HXOR" 


too 
t04 


OUT4 
·XOR" 


too < t04 


NOTES 
1. All voltages 
are referenced 
to ground. 


2. Measured 
with outputs open, minimum 
period. 
ICCl (max.) for any value of Period can be calculated 
using the 
formula: 


ICC1 (Max) in mA = 840 mA-ns/50 
ns + 0.01 mA = 16.81 mA 


3. V CC = 5V @ 25°C. 
Delays referenced 
to leading (input rising) edges are accurate 
within ±1.5 ns for values 
between 
3 to 10 ns and ±2 ns for values between 
11 to 40 ns. Delays referenced 
to trailing 
(input falling) edges 
will typically 
equal the corresponding 
leading edge delay within ± 1 ns. 


4. see the section entitled "Test Conditions." 


5. For the quiescent 
mode, both inputs must meet the conditions 


0.3V> 
VI or VI> 
Vcc - 0.3 


6. For specified 
accuracy, T WI (min) is the longer of 3(tOl), 
3(tov, 
3(t03)' or 3(t04). Pulse doublers 
designed 
for 
single frequency 
use will meet specified 
accuracies 
at 50% duty cycle; i.e., 2(T WI) = 1/FREQ = PERIOD. 
Cus- 
toms will be adjusted 
to be accurate 
at customer 
input width specifications 
when TWI is longer than tOl, t02, t03, 
and t04. 


7. On power-up, 
the 081012 
will supply timing and logic functions 
with specified 
accuracy 
as soon as Vcc 
achieves 
nominal 
value. 


DALLAS 
SEMICONDUCTOR 
081013 


3-in-1 Silicon Delay Line 


• All-silicon 
time delay 


• 3 independent 
buffered 
delays 


• Delay tolerance 
:±2ns for -10 through 
-65 


• Stable 
and 
precise 
over 
temperature 
and voltage 


range 


• Leading 
and 
trailing 
edge 
accuracy 
on 
-15 


through 
-150 


• Auto-insertable, 
low profile 


• Standard 
14-pin DIP, 8-pin DIP, or 16-pin SOIC 


• Low-power 
CMOS 


• nUCMOS-compatible 


• Vapor phase, 
IR and wave solderable 


• Custom 
delays available 


• Quick 
turn prototypes 


• Extended 
temperature 
ranges available 


DESCRIPTION 
The OS 1013 series of delay lines has three independent 
logic buffered delays in a single package. 
The devices 


are offered 
in a standard 
14-pin DIP which is pin-com- 
patible with hybrid delay lines. Alternative 
8-pin 01P and 


surface 
mount packages 
are available 
which save PC 


board area. 
Since the OS1013 products 
are an all sili- 


con solution, 
better economy 
is achieved 
when com- 
pared to older methods 
using hybrid 
techniques. 
The 


OS 1013 series delay lines provide 
a nominal accuracy 


of ±2ns for delay times ranging from 10 ns to 65 ns, in- 


IN 1 
vcc 
IN 1 
vcc 


NC 
NC 
NC 
NC 


NC 
NC 


IN2 
OUT 1 
IN2 
OUT1 


NC 
NC 
NC 
NC 


IN3 
OUT2 


IN3 
OUT2 
NC 
NC 


NC 
NC 
GND 
OUT3 


GND 
OUT3 
0$1013$ 16-PIN SOIC 
(300 MIL) 
See Mech. Drawing 


DS101314-PIN DIP (300 MIL) 
Secl16, 
Pg. 6 


DS1013G 14-PIN GULLWING (300 MIL) 


DS1013K 14-P1NSHEARED NC 
See Mech. Drawings 
Secl16, 
Pgs. 1 & 3 


Also Available 


I 
In Die Form 


PIN DESCRIPTION 
IN 1, IN 2, IN 3 
OUT 1, OUT 2, OUT 3 


GND 


VCC 
NC 


IN1[]S 
Vcc 
IN2 
2 
7 
OUT 1 


IN3 
3 
6 
OUT2 


GND 
4 
5 
OUT3 


DS1013M S-PIN DIP (300 MIL) 


DS1013H 8-PIN GULLWING (300 MIL) 


See Mech. Drawings 
Secl16, 
Pgs. 1 & 3 


-Inputs 
-Outputs 


-Ground 
-+5 
Volts 


- No Connection 


creasing to 5% for delays of 150 ns. The OS 1013 delay 
line reproduces 
the input logic state at the output after a 


fixed delay as specified 
by the dash number extension 


of the part number. 
The DS1 013 is designed 
to repro- 


duce both leading 
and trailing 
edges with equal preci- 


sion. 
Each output is capable 
of driving 
up to ten 74LS 
loads. 
Dallas Semiconductor 
can customize 
standard 


products 
to meet special 
needs. 
For special 
requests 


and rapid delivery, 
call 
(214) 450-5348. 


PART NO. 
DELAY PER OUTPUT 
(ns) 


051013-10* 
10/10/10 


051013-12* 
12/12/12 


051013-15 
1&'1 &'15 


051013-20 
20/20/20 


051013-25 
2&'2&'25 


051013-30 
30/30/30 


051013-35 
3&'3&'35 


051013-40 
40/40/40 


051013-45 
4&'4&'45 


051013-50 
50/50/50 


051013-55 
5&'5&'55 


051013-60 
60/60/60 


051013-65 
6&'6&'65 


051013-70** 
70170170 


051013-75** 
7&'7&'75 


051013-80** 
80/80/80 


051013-90** 
90/90/90 


051013-100** 
100/100/100 


051013-150'" 
1501150/150 


051013-200*** 
200/200/200 


*Leading 
edge accuracy 
only. 
Custom 
delays 
available. 


** ±3% tolerance. 


*** ±5% tolerance. 


PERIOD 


tRIS 
-- 
tFALl 


VIH-- 
2.4V 
2.4V 


1.5V 
1.5V 


O.6V 
O.6V 
IN 
V1l 


tWI 
-4 
tWI 


-4 
tpHl 


tplH 
~ 


1.5V 


PULSE 


GENERATOR 


TIME 
INTERVAL 
COUNTER 


ABSOLUTE 
MAXIMUM 
RATINGS· 
Voltage on Any Pin Relative to Ground 
Operating 
Temperature 
Storage Temperature 
Soldering 
Temperature 
Short Circuit Output Current 


-1.0V to 7.0V 
-40°C to +85°C 
-55°C to 125°C 
260°C for 10 seconds 
50 mA for 1 second 


• This is a stress 
rating 
only and functional 
operation 
of the device 
at these 
or any other conditions 
above 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maxi- 
mum rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
TESTCOND. 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
Vee 
4.75 
5.00 
5.25 
V 
1 


High Level Input 
VIH 
2.2 
Vee+0.5 
Voltage 


Low Level Input 
V1l 
-0.5 
0.8 
V 
1 
Voltage 


Input Leakage 
Current 
II 
O.OVS VI S 
-1.0 
1.0 
~A 


Vee 


Active Current 
Ice 
Vee= Max 
40 
70 
mA 
2 


Period= Min. 


High Level Output 
IOH 
Vee= Min. 
-1.0 
mA 
Current 
VOH=4.0V 


Low Level Output 
10l 
Vee=Min 
12.0 
mA 
Current 
VOl=0.5V 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Pulse Width 
tWi 
100% of 
ns 


tplH 


Input to Output 
Delay (leading 
tplH 
Table 1 
ns 
3,4,5,6 
edge) 


Input to Output 
Delay (trailing 
tpHl 
Table 1 
ns 
3,4,5,6 
edge) 


Power-up 
lime 
tpu 
100 
ms 


Period 
3 (tWI) 
ns 
7 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
C1N 
5 
10 
pF 


NOTES: 


1. All voltages 
are referenced 
to ground. 


2. Measured 
with outputs open. 


3. Vcc= 
5V @ 25°C. 
Delays accurate 
on both rising and falling edges within ±2 ns for -15to 
-65, ±3% for-70 
to 
-100 and ±5% for -150 and longer delays. 
Delays accurate 
on rising edge only within ±2 ns for -10 and -12. 


4. See "Test Conditions" 
section. 


5. The combination 
of temperature 
variations 
from 25°C to O°C or 25°C to 70°C and voltage variations 
from 5.0V 
to 4.75V or 5.0V to 5.25V may produce 
an additional 
delay shift of ± 1.5 ns or ± 3%, whichever 
is greater. 


6. All output delays tend to vary unidirectionally 
over temperature 
or voltage 
ranges (Le., if OUT 1 slows down, all 
other outputs 
also slow down). 


7. Period specifications 
may be exceeded; 
however, 
accuracy 
will be application-sensitive 
(decoupling, 
layout, 


etc.). 


TERMINOLOGY 
Period: 
The time elapsed between the leading edge of 


the first pulse 
and the leading 
edge of the following 


pulse. 


tWI (Pulse Width): 
The. elapsed 
time on the pulse be- 


tween the 1.5V point on the leading edge and the 1.5V 


point on the trailing edge, or the 1.5V point on the trailing 
edge and the 1.5V point on the leading edge. 


tRISE (Input Rise lime): 
The elapsed time between 
the 


20% and the 80% point on the leading edge of the input 
pulse. 


tFALL (Input Fall lime): 
The elapsed time between 
the 


80% and the 20% point on the trailing edge of the input 
pulse. 


tpLH (lime 
Delay, Rising): The elapsed 
time between 


the 1.5V point on the leading edge of the input pulse and 
the 1.5V point on the leading edge of the corresponding 
output pulse. 


tpHL (Time Delay, Falling): The elapsed 
time between 


the 1.5V point on the trailing edge of the input pulse and 


the 1.5V point on the trailing edge of the corresponding 
output pulse. 


TEST SETUP 
DESCRIPTION 
Figure 3 illustrates 
the hardware 
configuration 
used for 


measuring 
the timing parameters 
on the DS1 013. The 


input waveform 
is produced 
by a precision pulse gener- 


ator under software control. 
Time delays are measured 


by a time interval counter 
(20 ps resolution) 
connected 


between 
each input and corresponding 
output. 
Each 


output 
is selected 
and connected 
to the counter 
by a 


VHF switch control unit. All measurements 
are fully au- 


tomated, 
with each instrument 
controlled 
by a central 


computer 
over an IEEE 488 bus. 


TEST CONDITIONS 


INPUT: 


Ambient 
Temperature: 


Supply Voltage (Vcc): 


Input Pulse: 


25°C±3°C 


5.0V±0.1V 


High = 3.0V ± 0.1V 


Low = O.OV± 0.1V 


500hms 
Max. 


3.0 ns Max. 


500 ns 
1us 


Source Impedance: 
Rise and Fall lime: 
Pulse Width: 
Period: 


OUTPUT: 
Each output is loaded with the equivalent 
of one 74F04 


input gate. Delay is measured 
at the 1.5V level on the 


rising and falling edge. 


NOTE: 
Above conditions 
are for test only and do not restrict the 


operation 
of the device 
under other data sheet condi- 


tions. 


DALLAS 
SEMICONDUCTOR 


081020 
Programmable a-Bit 


Silicon Delay Line 


• All-silicon 
time delay 


• Models with 0.25 ns, 0.5 ns, 1 ns, and 2 ns steps 


• Programmable 
using 3-wire serial port or 8-bit parallel 


port 


• Leading and trailing edge accuracy 


• Standard 
16-pin DIP or 16-pin SOIC 


• Auto-insertable, 
low profile 


• Low-power 
CMOS 


• TIUCMOS-compatible 


• Vapor phase, 
IR and wave solderable 


• Extended 
temperature 
range available 


DESCRIPTION 
The 
DS1020 
Programmable 
8-Bit Silicon 
Delay 
Une 


consists 
of an 8-bit, user-programmable 
CMOS silicon 


integrated 
circuit. 
Delay values, programmed 
using ei- 


therthe 
3-wire serial port or the 8-bitparallel 
port, can be 


varied over 256 equal steps. 
The fastest model ("()25) 


offers a maximum 
delay of 73.75ns with an incremental 


delay of 0.25ns, 
while the slowest 
model (-200) has a 


maximum 
delay of 520ns with an incremental 
delay of 


2ns. 
All models 
have an inherent 
(step zero) delay of 


10ns. 
After the user-determined 
delay, the input logic 


IN 
vee 


E 
OUT 


CWO 


IN 
VCC 


PI 
P7 
E 
OUT 


P2 
P6 
CWO 
S 


PI 
P7 


P3 
e 
P2 
P6 


P4 
P5 
P3 
e 


P4 
P5 


GND 
D 
GND 
D 


DSl020 16-PIN DIP 
DSl020 16-PlN sole 


(300 MIL) 
(300 MIL) 


See Mech. Drawing 
See Mech. Drawing 


S8clI6. 
Pg. 1 
Sect. 16. Pg. 6 


PIN DESCRIPTION 
IN 
Delay Input 
PO-P7 
Parallel Program 
Pins 


GND 
Ground 
OUT 
Delay Output 


VCC 
+5 Volts 
S 
Mode Select 


E 
Enable 
C 
Serial Port Clock 
Q 
Serial Data Output 
o 
Serial Data Input 


state is reproduced 
atthe output without inversion. 
The 


DS1020 
is TIL- 
and 
CMOS-compatible, 
capable 
of 


driving 10 74LS-type 
loads, and features both rising and 


falling edge accuracy. 


The all-CMOS 
OS 1020 integrated 
circuit has been de- 


signed as a reliable, economic 
alternative 
to hybrid pro- 


grammabledelay 
lines. 
It is offered in a standard 
16-pin 


auto-insertable 
DIP and a space-saving 
surfaoe mount 


16-pin SOIC. 


PARALLEL 
MODE 
(S = 1) 
In the PARALLEL 
programming 
mode, the output of the 


DS1 020 will reproduce 
the logic state ofthe input after a 


delay determined 
by the state ofthe eight program input 


pins PO - P7. 
The parallel 
inputs can be programmed 


using DC levels or computer-generated 
data. 
For infre- 


quent modification 
of the delay value, jumpers 
may be 


used to connect the input pins to Vcc and ground. 
For 
applications 
requiring 
frequent 
timing adjustment, 
DIP 


switches should be used. The enable pin (E) must be at 


a logic 1 in hardwired 
implementations. 


Maximum 
flexibility 
is obtained 
when the eight parallel 


programming 
bits are set using 
computer-generated 


data. 
When the data setup (tOSE) and data hold (tOHE) 


requirements 
are observed, 
the enable pin can be used 


to latch data supplied 
on an a-bit bus. 
Enable must be 


held at a logic 1 if it is not used to latch the data. 
After 


each change in delay value, a settling time (tEOVor tpov) 
is required 
before 
input 
logic 
levels 
are 
accurately 


delayed. 


Since the DS1 020 is a CMOS design, unused input pins 


(0 and C) must be connected 
to well-defined 
logic lev- 
els; they must not be allowed to float. 


SERIAL 
MODE (S = 0) 
In the SERIAL 
programming 
mode, 
the output of the 


OS 1020 will reproduce 
the logic state of the input after a 


delay time determined 
by an 8-bit value clocked into se- 


rial port 0, While observing 
data setup (tOse> and data 


hold 
(tOHe> requirements, 
timing 
data 
is loaded 
in 


MSB-to-LSB 
order by the rising edge of the serial clock 


(C). 
The enable pin (E) must be at a logic 1 to load or 
read the internal 
8-bit input register, 
during which time 


the delay is determined 
by the last value activated. 
Data 
transfer ends and the new delay value is activated when 


enable 
(E) retums 
to a logic O. After each change, 
a 
settling time (tEDV) is required before the delay is accu- 


rate. 


As timing values are shifted into the serial data input (D), 


the 
previous 
contents 
of the 
a-bit 
input 
register 
are 


shifted out of the serial output pin (Q) in MSB-to-LSB 
or- 


der. 
By connecting 
the serial output of one DS1020 to 2 


the serial input of a second 
DS1020, 
multiple 
devices 


can be daisy-chained 
(cascaded) 
for programming 
pur- 


poses (Figure3). 
The total number of serial bits must be 


eight times the number of units daisy-chained 
and each 


group of a bits must be sent in MSB-to-LSB 
order. 


Applications 
can read the setting of the OS 1020 delay 


line by connecting 
the serial output pin (Q) to the serial 


input (D) through 
a resistor 
with a value of 1K to 10K 


ohms (Figure 2). Since the read process is destructive, 


the resistor restores the value read and provides 
isola- 


tion when writing to the device. 
The resistor must con- 


nect the serial output (Q) of the last device to the serial 


input (D) of the first device of a daisy-chain 
(Figure 3). 


For serial readout with automatic 
restoration 
through 
a 


resistor, the device used to write serial data must go to a 


high impedance 
state. 


To initiate a serial read, enable 
(E) is taken to a logic 1 


while serial clock (C) is at a logic O. After a waiting time 


(lEav) , bit 7 (MSB) appears on the serial output (Q). On 
the first rising (0 -> 1) transition 
of the serial clock (C), 


bit 7 (MSB) is rewritten 
and bit 6 appears 
on the output 


after a time lcav. 
To restore the input register to its origi- 


nal state, 
this clocking 
process 
must 
be repeated 
a 


times. 
In the case of a daisy-chain, 
the process must be 


repeated 
a times per package. 
If the value read is re- 


stored 
before 
enable 
(E) is returned 
to 
logic 
0, no 


settling 
time 
(tEDV) is required 
and the programmed 


delay remains 
unchanged. 


Since the DS1 020 is a CMOS design, unused input pins 
(P1 - P7) must be connected 
to well-defined 
logic levels; 


they must not be allowed 
to float. 
Serial output 
QlPO 
should be allowed to float if unused. 


PO 
P1 
P2 
P3 
P4 
P5 
P6 
P7 
(LSB) 
(MSB) 


FROM 
WRITING 
DEVICEWlTH 
FLOATING 
OUTPUT 
STATE 


0$1020 


'/ 
D 
Q 
TO 
READING 
DEVICE 


1Ka TO 10Ka 
FEEDBACK 
RESISTOR 


FROM 
WRITING 
DEVICE 
WITH 
FLOATING 
OUTPUT 
STATE 


TO 
READING 
DEVICE 


1 
I 
I 
I 


I 
1 


1-- - - - - - - - --./\/VV'INv- - - - - - - - __ I 


lKQ 
TO 
10KQ 
OPTIONAL 
FEEDBACK 
RESISTOR 


DELAYS 
AND TOLERANCES 
(IN ns) 


PART NUMBER 
STEP ZERO 
MAX DELAY 
DELAY 
CHANGE 
MAX DEVIATION 
FROM 
DELAY TIME 
TIME (NOM) 
PER STEP (NOM) 
PROGRAMMED 
DELAY 


OS102O-o25 
10±2 
73.75 
0.25 
±6 


051020-050 
10±2 
137.5 
0.5 
±8 


OS102O-100 
10±2 
265 
1 
±20 


OS102O-200 
10±3 
520 
2 
±40 


LU 
...I 
...I 


~ 


...I 
cel- 
cel- 


STEP 
a:a: 
-a: 
ZERO 
~w 
ceO 
150 
::Eo 
Q,Q, 
Cl)Q, 


BINARY 
0 
0 
0 
0 
0 
0 
1 
1 
1 
P7 
MSB 


PROGRAMMED 
0 
0 
0 
0 
0 
0 
1 
1 
1 
P6 


VALUE 
0 
0 
0 
0 
0 
0 
1 
1 
1 
P5 


0 
0 
0 
0 
0 
0 
1 
1 
1 
P4 


0 
0 
0 
0 
0 
0 
1 
1 
1 
P3 


0 
0 
0 
0 
1 
1 
1 
1 
1 
P2 


PART 
0 
0 
1 
1 
0 
0 
0 
1 
1 
P1 


NUMBER 
0 
1 
0 
1 
0 
1 
1 
0 
1 
PO 
LSB 


OS102O-o25 
10.00 
10.25 
10.50 
10.75 
11.00 
11.25 
73.25 
73.50 
73.75 


OS102O-050 
10.0 
10.5 
11.0 
11.5 
12.0 
12.5 
136.5 
137.0 
137.5 


OS102O-100 
10 
11 
12 
13 
14 
15 
263 
264 
265 


OS102O-200 
10 
12 
14 
16 
18 
20 
516 
518 
520 


Zo = 500 


DEVICE UNDER 
TEST 


TEST SETUP 
DESCRIPTION 


Figure 4 illustrates 
the hardware 
configuration 
used for 


measuring 
the timing parameters 
of the 051020. 
The 


input waveform 
is produced 
by a precision 
pulse gener- 
ator under software 
control. 
lime 
delays are measured 


by a time interval counter 
(20 ps resolution) 
connected 


to the output. 
The 051020 
serial and parallel ports are 
controlled 
by interfaoes to a oentral computer. 
All mea- 
surements 
are fully automated 
with 
each 
instrument 
controlled 
by the computer 
over an IEEE 488 bus. 


TEST CONDITIONS 
INPUT: 


Ambient 
Temperature: 


5upply 
Voltage {VcC>: 
Input Pulse: 


2SOC±30C 


5.0V±0.1V 
High = 3.0V ± 0.1V 
Low=O.OV 
±0.1V 
50 ohms max. 


TIME 
INTERVAl 
COUNTER 


3.0 ns max. 
(measured 
between 


0.6V and 2.4V) 


500 ns 
(051020-025) 


2 
J.IS 
(051020-050) 


4 J.IS 
(051020-100) 


4 J.IS 
(051020-200) 


1 J.IS 
(051020-025) 


4 J.IS 
(051020-050) 


8 J.IS 
(051020-100) 


8 J.IS 
(051020-200) 


NOTE: 
Above conditions 
are for test only and do 
not restrict the operation 
of the devioe un- 
der other data sheet conditions. 


OUTPUT: 
Output is loaded with a 74F04. 
Delay is measured 
be- 


tween the 1.5V level of the rising edge of the input signal 
and the 1.5V level of the corresponding 
edge of the out- 
put. 


ABSOLUTE 
MAXIMUM 
RATINGS· 
Voltage on Any Pin Relative to Ground 
Operating 
Temperature 
Storage Temperature 
Soldering 
Temperature 
Short Circuit Output Current 


-1.0Vto 
7.0V 
OOCto +85"C 


-55°C to 125°C 
260°C 
for 10 seconds 
50 mA for 1 second 


• This 
is a stress 
rating 
only and functional 
operation 
of the device 
at these 
or any other conditions 
above 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maxi- 


mum rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
TEST 
MIN 
TYP 
MAX 
UNITS 
NOTES 


CONDITION 


Supply Voltage 
Vee 
4.75 
5.00 
5.25 
V 
1 


High Level Input Voltage 
V1H 
2.2 
Vee+0.5 
V 
1 


Low Level Input Voltage 
V1L 
-0.5 
0.8 
V 
1 


Input Leakage 
Current 
11 
OsVlsVee 
-1.0 
1.0 
~ 


Active Current 
Ice 
Vee = MAX; 
30.0 
mA 
3 


PERIOD = 1 J.lS 


High Level Output Current 
IOH 
Vee=MIN 
-1.0 
mA 
VOH=2.7V 


Low Level Output Current 
IOL 
Vee= 
MIN. 
12.0 
mA 


VOL = 0.5V 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Clock Frequency 
fe 
10 
MHz 


Enable Width 
tEW 
50 
ns 


Clock Width 
tew 
50 
ns 


Data Setup to Clock 
tose 
30 
ns 


Data Hold from Clock 
tOHe 
10 
ns 


Data Setup to Enable 
losE 
30 
ns 


Data Hold from Enable 
loHE 
10 
ns 


Enable to Serial Output Valid 
tEav 
50 
ns 


Enable to Serial Output 
High Z 
tEaz 
0 
50 
ns 


Clock to Serial Output Valid 
teav 
50 
ns 


Clock to Serial Output 
Invalid 
teax 
10 
ns 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Enable Setup to Clock 
tES 
50 
ns 


Enable Hold from Clock 
tEH 
50 
ns 


Parallel 
Input Valid to Delay Valid 
tpDV 
50 
fls 


Parallel 
Input Change 
to Delay 
tpDX 
0 
ns 
Invalid 


Enable to Delay Valid 
tEDV 
50 
flS 


Enable to Delay Invalid 
tEDX 
0 
ns 


V cc Valid to Device Functional 
tpu 
100 
ms 


Input Pulse Width 
tWI 
100% of 
ns 


Output 
Delay 


Input to Output 
Delay 
tpLH. tpHL 
Table 2 
ns 
2 


Input Period 
Period 
3(tWl) 
ns 
4 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
10 
pF 


TIMING 
DIAGRAM: 
SILICON 
DELAY LINE 
Rgure 5 


PERIOD 


tRISE 
~ 
-- 


_ 
tFALL 


V1H--- 
2.4V 
2.4V 


1.5V 
1.5V 


IN 
0.6V 
0.6V 
VIL 


tWl 
••• 
tWI 


..• 
tpHL 


tpLH 
~ 


TERMINOLOGY 
Period: 
The time elapsed between 
the leading edge of 


the first pulse 
and the 
leading 
edge 
of the following 


pulse. 


tWI (Pulse Width): 
The elapsed 
time on the pulse be- 


tween the 1.5V point on the leading edge and the 1.5V 


point on the trailing edge, orthe 1.5V point on the trailing 
edge and the 1.5V point on the leading edge. 


tRISE (Input Rise Time): The elapsed time between 
the 


20% and the 80% point on the leading edge of the input 


pulse. 


tFALL (Input Fall Time): The elapsed 
time between 
the 


80% and the 20% point on the trailing edge of the input 


pulse. 


tpLH (Time Delay, Rising): The elapsed 
time between 
~ 


the 1.5V point on the leading edge of the input pulse and 
~ 
the 1.5V point on the leading edge of the output pulse. 


tPHL (Time Delay, Falling): The elapsed 
time between 


the 1.5V point on the trailing edge of the input pulse and 


the 1.5V point on the trailing edge of the output pulse. 


PARAllEL 
INPUTS 
PO-P7 


PARALLEL 
INPUTS 
P0-P7 


SERIAL 
INPUT 
(D) 


SERIAL 
INPUT 
(0) 


NOTES 


1• All voltages 
are referenced 
to ground. 


2. @Vcc 
= 5V and 25"C. 
Delay accurate 
on both rising and falling edges within tolerances 
given in Table 1. 


3. Measured 
with output open. 


4. Period specifications 
may be exceeded; 
however, 
accuracy 
will be application-sensitive 
(decoupling, 
layout, 


etc.). 


PRELIMINARY 


DALLAS 
SEMICONDUCTOR 


081040 


Programmable One-Shot 


Pulse Generator 


• All-silicon 
pulse width generator 


• Five programmable 
widths 


• Equal and unequal 
increments 
available 


• Maximum 
pulse widths 
from 50 ns to 500 ns 


• Widths 
are stable and precise 


• Rising edge-triggered 


• Inverted 
and non-inverted 
outputs 


• Width tolerance 
±SOlo or ±2 ns, whichever 
is greater 


• Economical 


• Auto-insertable, 
low profile 


• Low-power 
CMOS 


• nUCMOS-compatible 


• Vapor phase, 
IR and wave solderable 


• Custom 
widths 
available 


• Fast tum prototypes 


• Extended 
temperature 
range available 


DESCRIPTION 


The DS1040 
Pulse Generator 
is a user-programmable 


one-shot with a choice of five precise pulse widths. Max- 


imum widths 
range 
from 50 ns to 500 ns; increments 


range from 2.5 ns to 100 ns. For maximum 
flexibility 
in 


applications 
such as magneto-optical 
readlwrite 
disk la- 
ser power control, 
varieties 
are offered with equal and 


unequal increments. 
The DS1 040 is offered in standard 


8-pin DIPs and8-pin 
mini-SOICs. 
Low cost and superior 


reliability 
over hybrid 
technology 
are achieved 
by the 


combination 
of a 100% CMOS silicon design and indus- 


try standard 
packaging. 
The 
DS1040 
series 
of pulse 


generators 
provide a nominal width accuracy 
of ±5% or 


IN[]8 
Vcc 
OUT 
2 
7 
PO 


OUT 
3 
6 
Pl 


GND 
4 
5 
P2 


DS1040M 6-PIN DIP (300 MIL) 


DS1040H 8-PIN GULLWING (300 MIL) 


See Mach. Drawings - Sect. 16, Pg. 1 & 3 


IN06 
Vcc 
OUT 
2 
7 
PO 


OUT 
3 
6 
Pl 


GND 
4 
5 
P2 


DS1040Z 8-PIN SOIC (150 MIL) 


See Mach. Drawing - Sect. 16, Pg. 5 


Also Available 
In Ole Form 


PIN DESCRIPTION 


IN 
Trigger 
Input 
Po-P2 
Programming 
Pins 


GND 
Ground 


OUT 
Pulse Output 
OOT 
Inverted 
Pulse Output 


Vcc 
+5V 


± 2 ns, whichever 
is greater. 
In response 
to the rising 


edge of the input (trigger) 
pulse, the DS1040 
produces 


an output 
pulse with a width 
determined 
by the logic 


states of the three parallel 
programming 
pins. For con- 


venience, 
both inverting 
and non-inverting 
outputs 
are 


supplied. 
The intrinsic 
delay between 
the trigger 
pulse 


and the output pulse is no more than 10ns. Each output 
is capable 
of driving up to five 74LS loads. 


Dallas 
Semiconductor 
can customize 
standard 
prod- 


ucts to meet special needs. For special request and rap- 
id delivery, 
call (214) 450-5348. 


LOGIC DIAGRAM Figure 1 


+SVLo 
OUT 
our 


elK 


RESET 
sTO 1 
MUX 
SlAP 
DELAY LINE 


PROGRAMMING 
MAX 
MIN 
> 


MAX 
MAX 
MAX 


PIN5 
WIDTH 
WIDTH 
WIDTH 
WIDTH 
WIDTH 


M5B 
P2 
0 
0 
0 
0 
1 
1 
1 
1 


P1 
0 
0 
1 
1 
0 
0 
1 
1 


L5B 
PO 
0 
1 
0 
1 
0 
1 
0 
1 


PART 
NUMBER 


051040-75 
75 
15 
30 
45 
60 
75 
75 
75 


051040-100 
100 
20 
40 
60 
80 
100 
100 
100 


051040-150 
150 
30 
60 
90 
120 
150 
150 
150 


051040-200 
200 
40 
80 
120 
160 
200 
200 
200 


051040-250 
250 
50 
100 
150 
200 
250 
250 
250 


051040-500 
500 
100 
200 
300 
400 
500 
500 
500 


05104O-B50 
50 
30 
35 
40 
45 
50 
50 
50 


051040-060 
60 
20 
30 
40 
50 
60 
60 
60 


05104O-A15 
15 
5 
2.5 
10 
12.5 
15 
15 
15 


05104O-A20 
20 
10 
12.5 
15 
17.5 
20 
20 
20 


05104O-A32 
32.5 
22.5 
25 
27.5 
30 
32.5 
32.5 
32.5 


051040-B40 
40 
20 
25 
30 
35 
40 
40 
40 


081040-070 
70 
30 
40 
50 
60 
70 
70 
70 


All times in nanoseconds. 
Custom 
pulse widths available. 


ABSOLUTE 
MAXIMUM 
RATINGS· 


Voltage on any Pin Relative to Ground 
Operating 
Temperature 
Storage Temperature 
Soldering 
Temperature 
Short Circuit Output Current 


-1.0Vto 
+7.0V 
-40°C to +850C 
-55°C to + 125°C 
260°C 
for 10 seconds 
SOmA for 1 second 


• This 
is a stress 
rating 
only and functional 
operation 
of the device 
at these 
or any other 
conditions 
above 


those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maxi- 


mum rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
TEST 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
Vee 
4.75 
5.00 
5.25 
V 
1 


High Level Input 
VIH 
2.2 
Vee+ 
V 
1 
Voltage 
0.5 


Low Level Input 
V1L 
-0.5 
0.8 
V 
1 
Voltage 


Input Leakage 
II 
0.0 S; VI S; Vee 
-1.0 
1.0 
JJA 
Current 


Active Current 
Ice 
Vee = Max; 
35 
75 
mA 
2,6 


Period = Min 


High Level Output 
IOH 
Vee=Min 
-1 
mA 
Current 
VOH=4 


Low Level Output 
IOL 
Vee=Min 
8 
mA 
Current 
VOL = 0.5 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Programming 
Setup 
tps 
5 
ns 


Programming 
Hold 
tpH 
0 
ns 


Input Pulse Width at Logic 1 
tWIH 
5 
ns 


Input Pulse Width at Logic 0 
tWIL 
5 
ns 


Intrinsic 
Delay 
to 
0 
5 
10 
ns 


Output 
Pulse Width 
two 
Table 1 
ns 
3,4,5,7 


Power-up 
Time 
tpu 
100 
ms 


Period 
Period 
two + 50 
ns 


CAPACITANCE 


PARAMETER 
SYMBOL 


CIN 


TYP 


5 


MAX 


10 


UNITS 


pF 


4. 
Temperaturevariations 
between OOCand 70°C may increase or decrease 
width by an additional ±1 ns or ±3%, 


whichever 
is greater. 


5. 
For DS1040 pulse generators 
with maximum 
widths less than SOns, temperature 
variations 
between 
OOCand 


70°C may increase 
or decrease 
width by ± 1ns or ± 9%, whichever 
is greater. 


6. 
lee is a function of frequency 
and maximum width. Only a pulse generator 
operating 
with 40 ns period and Vee = 
5.25V will have an lee = 75mA. For example, 
a -100 will never exceed 30mA, etc. 


7. 
See "Test Conditions" 
sections 
at the end of this data sheet. 


POWER -UP TIMING DIAGRAM 
Figure 3 
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TERMINOLOGY 


Period: 
The time elapsed between 
the leading edge of 


the first trigger pulse and the leading edge of the follow- 


ing trigger 
pulse. 


tWIH. WlL. wo (Pulse 
Width): 
The elapsed 
time on the 


pulse between 
the 1.5V point on the leading edge and 


the 1.5V point on the trailing edge, or the 1.5V point on 
the trailing edge and the 1.5V point on the leading edge. 


tRISE (Input 
Rise Time): 
The elapsed time between the 


20% and the 80% point on the leading edge of the input 


pUlse. 


tFALL (Input 
Fall Time): 
The elapsed time between the 


80% and the 20% point on the trailing edge of the input 


pulse. 


tD (Intrinsic 
Delay): 
The elapsed time between the 1.5 


point on the leading edge of the input trigger pulse and 
the 1.5V point on the leading edge of output pulse. 


tpu (Power-up 
Time): 
After Vee is valid, the time re- 


quired before timing specifications 
is within tolerance. 


TEST SETUP 
DESCRIPTION 


Figure 4 illustrates 
the hardware 
configuration 
used for 
measuring 
the timing parameters 
on the DS1040. The 


input waveform 
is produced 
by a precision pulse gener- 
ator under software 
control. The intrinsic delay is mea- 


sured by a time interval counter 
(20 ps resolution) 
con- 
nected between 
the input and each output. Outputs are 


selected 
and connected 
to the counter by a VHF switch 


control unit. Width measurements 
are made by directing 


both the start and stop functions 
of the counter 
to the 


same 
output. 
All measurements 
are fully automated, 


with each instrument 
controlled 
by a central 
computer 


over an IEEE 488 bus. 


TEST CONDITIONS 


Input: 


, Ambient 
Temperature: 


Supply Voltage (Vee): 
Input Pulse: 


25°C±3°C 
5.0V ±0.1V 


High = 3.0V ± 0.1V 
Low = O.OV± 0.1 


Source 
Impedance: 


Rise and Fall Time: 
50 ohm max. 


3.0ns max. (measured 
between 
0.6V and 2.4) 


Pulse Width: 
Period: 
500ns (1~ 
for -500) 


1J.Ls(~for 
-500) 


Output: 
The output is loaded with a 74F04. Delay is measured 
at 


the 1.5V level on the rising and falling edge. 


Note: 
Above conditions 
are for test only and do not restrict the 


operation 
of the device 
under other data sheet condi- 


tions. 


General Information 


Silicon Timed Circuits 


Multiport Memory 


Nonvolati Ie RAM 


Intelligent Sockets 


Timekeeping 


User-Insertable Memory 


User-Insertable Memory (Secured) 


Battery Backup and Battery Chargers 


System Extension 


Sip Stik Prefabs 


Automatic Identification 


Microcontrollers 


Telecommunications 


Teleservicing 


Packages 


PRELIMINARY 


DALLAS 
SEMICONDUCTOR 


051280 


3-Wire to Bytewide 


Converter Chip 


FEATURES 


• Adapts 
JEDEC 
bytewide 
memory 
to a 3-wire 
serial 


port 


• Supports 
512K bytes of memory 


• 68-pin 
version 
provides 
arbitration 
mechanisms 
for 


dual port operation 


• CMOS circuitry design for battery backup and battery 


operate applications 


• Cyclic 
redundancy 
check 
monitors 
serial 
data 


transmission 
for error 


• Available 
in 44- or 80-pin quad flat pack for high den- 


sity requirements 


ORDERING 
INFORMATION 


DS1280FP-XX 
-80 
80-pin Flat Pack 


-44 
44-pin 
Flat Pack 


RST 
DO 
CLK 
DOE 
CEB 
OEB 
WEB 
AOB-A18B 
DOB-D7B 
CER 
WER 
OER 
AOR-A18R 
DOR-D7R 
GND 
Vcc 


Reset For Serial 
Port 
Data Input/Output 
For Serial Port 


Clock Input For Serial Port 
Serial 
Port Active Output 


System 
Bus Enable 


System 
Bus Read Enable 


System 
Bus Write Enable 


System 
Address 
Bus 


System 
Data Bus 
RAM Chip Enable 
RAM Write Enable 
RAM Output 
Enable 


RAM Address 
Bus 
RAM Data Bus 
Ground 
+5 Volts 


DESCRIPTION 
The OS 1280 adds a 3-wire serial port to a bytewide stat- 
ic 
RAM 
yet 
maintains 
the 
existing 
bytewide 
port. 


Memory capacity of up to 512K bytes can be addressed 
directly. 
Arbitration 
between 
the serial 
and bytewide 


port is accomplished 
by handshaking 
or using predict- 


A2B 
NC 
NC 
NC 
A3R 
A3B 
MR 
A4B 
A5R 
ASB 
A6R 
A6B 
A7R 
A7B 
A8R 
A8B 
A9R 
A9B 
Al0R 
Al0B 
AllR 
NC 
NC 
NC 


NC 
NC 
NC 
DO 
D7B 
D7R 


D6B 
D6R 
DSB 
D5R 
D4B 
D4R 
D3B 
D3R 
D2B 
D2R 
D1B 
D1R 
DOB 
DOR 
NC 
NC 
NC 
A18B 


~re~~~~~08ffi~~~~~~ 
«««<~>«««< 


~85~8~~*~g~ 


NC 
A18R 
AHR 
A16R 
vcc 
GND 
Al4R 
A13R 
A12R 
NC 
OER 
WER 


oa: a: a: a: a: a: a: a: a: 0 
z~ ~~~!<~~~~z 


able idle time as an access window. 
The serial port re- 


quires a 6-byte protocol to set up memory transfers. 
Cy- 


clic redundancy 
check circuitry 
is included 
to monitor 


serial data transmission 
for error. 


PIN DESCRIPTION 
RST - 
The 
3-wire 
serial 
port selection 
signal 
input. 


When RST is low, all communications 
to the serial port 


are inhibited. 
When high, data is clocked into or out of 


the serial port. 


CLK - The clock input signal is used to input or extract 
data from the 3-wire serial port. A clock cycle is defined 


as a falling edge followed by a rising edge. 
Data is driv- 
en out onto the 3-wire 
bus after a falling 
edge during 


read cycles and latched into the port on the rising edge 


during write cycles. 


DQ - The DO signal is the bidirectional 
data signal for 


the 3-wire serial port. 


DQE - 
The 
DOE output 
signal 
is active 
(high 
level) 


whenever 
the 3-wire 
serial port is driving 
the DO line. 
Therefore, 
this pin will be high whenever 
data is being 


read. 
Otherwise 
it will be low and the DO line will be an 


input. 
This signal can be used as a means of tri-stating 


the DO driver on the other end. 


CER - Chip enable output to RAM. 
This signal is as- 
serted 
active 
(low) during 
RAM read or write 
cycles. 


This signal is either derived 
from the system 
bus chip 


enable (cEe) or from a 56-bit protocol 
provided 
by the 


3-wire serial port and associated 
timing circuits. 


WER - Write enable output to RAM. 
This signal is as- 
serted active (low) during RAM write cycles. This signal 


is either 
derived 
from 
the 
system 
bus write 
enable 


(WEB) or from a 56-bit protocol 
provided 
by the 3-wire 


serial port and associated 
timing circuits. 


OER - Output enable to RAM. 
This signal is asserted 


active (low) during 
RAM read cycles. 
This signal is ei- 
ther derived from the system bus read enable (OEB) or 
from a 56-bit protocol provided 
by the 3-wire serial port 


and associated 
timing circuits. 


AOR·A18R 
- Addresses 
supplied 
to RAM. 
These sig- 


nals allow access to up to 5121<bytes of RAM controlled 


by the OS 1280. The addresses 
are either derived from 


the system address 
bus (AOB-A 18B) or from the proto- 
col and internal 
binary 
counter 
provided 
by the 3-wire 


serial port and associated 
timing circuits. 


DOR-D7R 
- 
Data bus supplied 
to RAM. 
These 
eight 


signals comprise the bidirectional 
data bus between 
ex- 


ternal bytewide 
RAM and the OS1280. 
This data bus is 


either derived 
from the system data bus (008-078) 
or 


from 
the 
protocol 
and data 
stream 
provided 
by the 


3-wire serial port and associated 
timing circuits. 


CEB - System bus chip enable to the OS 1280. This sig- 
nal is used to generate 
the RAM chip enable for transfer 


of data to and from the parallel 
system 
bus to RAM 


(68-pin package 
only). 


OEB - System 
bus output enable 
(read) for transfer 
of 


data from RAM to the parallel system bus (68-pin pack- 


age only). 


WEB - System 
bus write enable to the OS1280. 
This 


signal 
is used to generate 
the 
RAM write 
enable 
for 


transfer of data from the parallel system bus to the RAM 
(68-pin package 
only). 


AOB-A18B 
- System 
bus addresses 
to the OS1280. 


These signals are used to specify the address 
location 


for data 
transfer 
to and from 
RAM 
(68-pin 
package 


only). 


DOB-D7B - System data bus to and from the OS 1280. 


This bidirectional 
bus is used to carry data to and from 


the parallel system bus and RAM (68-pinpackage 
only). 


OPERATION 
Figure 1 illustrates 
the 
main elements 
of the OS1280. 


As shown, the OS 1280 has two major sections: 
a 3-wire 


to bytewide 
converter 
and a seriaVparallel 
multiplexer. 


The source of the seriaVparallel 
multiplexer 
is either a 


3-wire 
serial port or a bytewide 
system bus. Arbitration 


of the seriaVparallel 
multiplexer 
is controlled 
by signals 


from the 3-wire to bytewide 
converter. 
The 3-wire serial 


port, therefore, 
has priority 
in accessing 
the RAM and 


the methods 
used to avoid collisions 
are primarily 
di- 


rected by the 3-wire to bytewide 
converter. 


CEB 
OEB 
WEB 


DS12800-68 
DS12800-80 
ONLY 


AOB-A18B 
SYSTEM 
ADDRESS 
BUS 


DOE 


RST 
ClK 


DO 


DOB-D7B 
SYSTEM 
DATA BUS 


SYSTEM 
BYTEWIDE 
PARALLEL 
BUS 


If the RST signal for the 3-wire serial port is low (inac>- 
tive), the bytewide 
parallel 
port can access associated 


RAM 
direc::tly. The 
bytewide 
parallel 
bus 
addresses 


(AOB-A 18B) and control signals (C§3, OEB and WEB) 
are 
buffered 
by 
the 
DS1280 
and 
become 
outputs 


AOR-A18R, Cl:1i, OER, and ¥lEA respectively, 
which 


are connected 
directly 
to RAM. 
The data input/output 


signals 
(00B-07B) 
are internally 
buffered 
and sent to 


RAM on the data input/output 
signals 
OOR-07R. 
The 


buffering 
is designed 
to handle bidirectional 
data trans- 


fer. Data will be written from the bytewide 
parallel bus to 


RAM when CEB and WEB inputs are both active (low). 
The OEB signal is a "don't 
care" signal during a write 


cycle. 
Data is read from RAM via the byte wide parallel 


port when CEB and OEB signals are both low and WEB 
is high. 


3-WIRE SERIAL 
BUS 
Ifthe RST signal for the 3-wire serial port is active (high), 


the 
3-wire 
to bytewide 
converter 
controls 
the 
RAM 


through 
the 
controVaddressldata 
multiplexers. 
The 


3-wire to bytewide 
converter 
uses a 56-bit protocol writ- 


ten serially using RST, 
DO, and ClK 
to determine 
the 


action required and also the starting address location in 


the RAM to be used. 
Data is entered 
into the 3-wire 


while RST is high on the low-to-high 
transition 
of the 


CLK signal provided 
the data is stable 
on the DO line 


with the proper setup and hold times. 
The last eight bits 


of the 56-bit protocol are a cyclic redundancy 
check byte 


(CRC) 
that ensures 
that all bits of the protocol 
have 


been received 
correc::tly. If the 66 bits of protocol 
have 


not 
been 
received 
correc::tly, further 
action 
will 
be 


aborted. 
The CRC check byte can catch up to three 


single bit errors within the 56-bit protocol 
and can also 


be used on incoming 
and outgoing 
serial data streams 


to check the integrity of data being read or written. 
More 


discussion 
on CRC use and CRC generation 
will follow 


later in this text. 


PROTOCOL: 
3-WIRE SERIAL 
BUS 


The 3-wire serial bus protocol 
can cause eight different 


actions to occur as shown in Table 1. 


The organization 
of the 56-bit protocol 
is shown in Fig- 
ure 2. 
As defined, 
the first byte of the protocol 
deter- 


mines whether 
the action which 
is to occur involves 
a 
read or write. 
A read function 
is defined 
by the binary 


pattern 
11101000. 
This 
pattern, 
therefore, 
applies to 


commands 
1, 3, 5, and 6 of Table 1. A write function 
is 


defined 
by the binary pattern 
00010111. 
This pattern, 


therefore, 
applies to commands 
2, 4, 7, and 8 of Table 1. 


Any other pattern 
which 
is entered 
into the read/write 


field will cause further action to terminate. 
Additional dif- 


ferentiation 
as to which read or write command 
is deter- 
mined by the Iastfive 
bits of the third byte of the protocol 


called the command 
field. The control field bits are de- 


fined in Table 2 . 


A burst read uses a 19-bit address 
field which consists 


ofthe second, third, and bits 0, 1, and 2 of the fourth byte 


of the protocol to determine 
the starting address of infor- 


mation to be read from RAM. 
The byte of data resident 


in that location is loaded into an 8-bit shift register within 
the OS 1280. 
The byte of data is then transferred 
from 


the shift register to the 3-wire bus by driving the DO line 
on the falling edge of the next eight clocks with the LSB 
first. 
A burst write uses the same 19-bit address field to 


determine 
the starting address of information 
to be writ- 


ten into RAM. 
Data is shifted from the DO line of the 


3-wire bus into an 8-bit shift register within the OS 1280 
on the next eight rising clock 
edges. 
After 
a byte is 


loaded, the data is written into the RAM location immedi- 
ately 
after the 
rising 
edge 
of the eighth 
clock. 
Burst 


reads and writes will continue 
on a byte-by-byte 
basis, 


automatically 
incrementing 
the selected address by one 


location for each successive 
byte. 


1. Burst read 
2. Burst write 
3. 
Read protocol 
select bits 


4. Write protocol 
select bits 


5. Burst read masking 
portions 
of the protocol 
select bits 


6. 
Read CRC register 
7. Set the address 
arbitration 
byte location 


8. 
Poll arbitration 
byte for status and control 


Termination 
of a current operation 
will occur at any time 


when RST is taken low. If a byte of data has been loaded 


into the shift register, 
a write cycle is allowed to finish, so 


corrupted 
data is not written into the RAM. If a full byte of 


data has not been loaded 
into the shift register 
when 


RST goes low, no writing occurs. 
Reads can be termi- 


nated at any point since there is no potential for corrup- 
tion of data. The read CRC command 
provides 
a meth- 


od for checking 
the integrity of data sent over the 3-wire 


bus. The CRC byte resides in the last byte (byte 6) of the 
protocol. 
The 8-bit CRC byte not only operates 
on the 


protocol 
bits as they are written 
in, but also on all data 


that is written or read from RAM. 


After a burst read or write 
has finished 
and RST has 


gone 
low, the final value of the CRC 
is stored 
in the 


OS1280. 
If a read CRC register command 
is issued, the 


stored CRC value is driven onto the DO line by the first 
eight clock cycles 
after the protocol 
is received. 
The 


CRC value generated 
by the OS1280 should match ex- 


actly with the value generated 
in the host system which 


is transmitting 
or receiving 
data on the other end of the 


3-wire bus. If it does not, data has been corrupted 
and a 


retransmission 
should occur. It should 
be noted that the 


CRC for the previous transaction 
can only be obtained 
if 


a read CRC command 
is issued immediately 
after 
RST 


goes low to reset the 
OS1280, 
then high to accept 
a 


read CRC command. 
If any other sequence 
is followed, 


an intermediate 
CRC 
will 
be generated 
and 
stored 


whenever 
'RST goes low again, destroying 
theCRC 
val- 


ue of interest. 
Generation 
of the CRC byte by the exter- 


nal unit on the3-wire 
bus will be covered later in this data 


sheet. 


00110 
10001 
00011 
10110 


Burst read 
Burst write 
Read CRC register 
Set arbitration 
byte address to 00000 or 


7FFFF 
Poll arbitration 
byte for access to RAM 


Read protocol 
select bits 


Write protocol 
select bits 


Burst read masking 
portions 
of the select 


bits 


01001 
00101 
01110 
11XXX 


In any 2-port system there is a potential for access colli- 
sions. 
To solve this problem, 
an arbitration 
byte is pro- 


vided so that the serial and parallel ports of the 051280 
can determine 
the status of the other port. 
A special 


byte in RAM address 
space 
is reserved 
to allow 
for 


handshaking 
between 
the two ports. 
This arbitration 


byte has a special 
attribute 
in that it is simultaneously 


accessible 
by both ports. 


Two commands 
are used by the 3-wire serial port proto- 


col to manage the arbitration 
byte. 
First, since this byte 


will create a hole in RAM address space for the parallel 
bytewide 
port, a command 
is added to move the arbitra- 


tion byte to either address 
location 
·00000" 
or address 


location "7FFFF." 
When setting the arbitration 
byte ad- 


dress 
location, 
the correct 
read/write 
field 
and com- 


mand field must be entered 
along with all zeroes or all 


ones in the address field. 
It is important 
to note that the 


arbitration 
byte is located 
in the parallel 
memory 
loca- 


tion assigned 
by the serial port using the appropriate 


commands. 
However, 
the physical 
byte of RAM is lo- 


cated within the 051280. 
The existence 
of this physical 


byte is transparent 
to the 
bytewide 
parallel 
port and 


looks like normal 
RAM space with some readlwrite 
r&- 


striction. 
However, 
the serial port can still address the 


actual RAM location 
at either 00000 or 7FFFF in addi- 


tion to accessing 
the arbitration 
byte. 


The second 
command 
used by the 3-wire 
serial port 


provides 
for polling of the arbitration 
byte to determine 


the status of the parallel port. 
In addition, the arbitration 


byte can be set to indicate to the parallel port that the s&- 
rial port is taking over the RAM. The second command 


protocol allows the serial port to do a compressed 
read- 


writ&-read 
operation 
that causes the arbitration 
byte to 


be read by the first eight 
clocks following 
the protocol. 


The next eight clocks cause data to be written 
into the 


arbitration 
byte, and the last eight clock cycles allow for 


a second read ofthe data for verification. 
The 24 cycles 


occur by entering the 56-bit protocol only once. The pro- 
tocol pattern entered is a write function 
in the read/write 


field (00010111) 
and the correct command 
field. 


Three other commands 
are used to set the select bits in 


the protocol. 
Once the select bits are set to a binary val- 


ue they must be matched exactly when protocol 
is sent 


or further activity is prevented. 
The bits allow for 65,536 


different 
binary 
combinations. 
Therefore, 
multiple 


051280s 
can be connected 
on the same serial bus and 


only the appropriate 
device 
will respond. 
To write the 


select bits, a write function 
in the read/write 
field is re- 


quired along with the appropriate 
command 
in the com- 


mandfield. 


To read the select bits, a read cycle in the read/write 
field 
is required 
along with the appropriate 
command 
in the 


command field. The arrangement 
of reading and writing 


select bits allows the user to have multiple 
051280s 
in 


use and uniquely 
identify each. 
A read can occur suc- 


cessfully without knowing the select bits but a write can- 


not occur without 
matching 
the current select field. 


A third command 
masking specific select bits provides a 


means for determining 
the identity of a specific 
051280 


when more than one is used. 
A read in the readlwrite 


field and a "11000" in the command 
field will execute 
a 


mask read that ignores 
all select bits to determine 
the 


presence 
of one or more 
051280s. 
With the detection 


of at least one device, a search can begin by masking all 
but a single pair of OS1280 select bits. 
A read in the 


readlwritefield 
and a "11001" in the command 
field will 
unmask 
the first two 
LSBs of byte 4 of the select bits 


(see Figure 3). 
With these two select bits unmasked, 


only an exact match of four possible 
combinations 
of 


these two select bits will allow access through the 3-wire 


port to RAM. The combinations 
are 00,01,10, 
and 11. 


Therefore, 
repeating 
the unmasking 
of the first two bits 


of the select field up to four times will give the binary val- 
ue of these select bits. 


Having determined 
the first two select bits, the next two 


select bits can be unmasked, 
and the process of match- 


ing one of four combinations 
can proceed 
as before. 


Repetition 
of unmasking 
select bit pairs will yield an ex- 


act match of 65,536 possible 
OS1280s in no more than 


32 attempts. 


ARBITRATION 
As mentioned 
earlier, 
one byte of RAM has been 
re- 


served 
for arbitration 
between 
the 3-wire 
port and the 


bytewide 
parallel 
bus. 
The location 
of this byte within 


the memory map will be at address 00000 or at address 
7FFFF 
as determined 
by the protocol 
input from the 


3-wire serial port. 
The arbitration 
byte has special 
re- 


strictions 
and disciplines 
so that the 3-wire 
serial bus 


and the bytewide 
parallel bus are never in contention 
for 


RAM access. 
This byte is shown in Figure 4. 


As defined, 
the 3-wire 
serial port can read the whole 


byte but can only write 
bits S2-S0. 
The bytewide 
paral- 


lel port can read the whole byte but can only write bits 


B 1-BO. An internal counter controls bits C2-CO that can- 
not be written by either port. Arbitration 
is accomplished 


when the status bits are read and written by the respec- 
tive ports. 
If the 3-wire serial port wants to access RAM, 


the arbitration 
byte should 
be polled by the serial port 


until bit B1 equals zero. 
If B1 equals zero, the 3-wire se- 


rial port should then write a one into bit 
52. 
After the 


write of bit 52, the 3-wire serial port should then read the 


arbitration 
byte to confirm that B1=0 and S2= 1. This op- 


eration must be executed 
with the protocol 
for the com- 


pressed 
readlwritelread 
sequence 
which 
minimizes 


overhead. 


The 3-wire serial port should always 
abort any attempt 


to access RAM if B1 equals one. When the 3-wire serial 


port completes 
any transfer 
of data to or from RAM, bit 


S2 should be written back to zero so that the 
bytewide 


parallel port will know that the 3-wire serial port is not us- 


ing the RAM. The bytewide 
serial bus can gain access 


to RAM by polling the arbitration 
byte until 52 bit equals 


zero. When 
52 equals zero, the bytewide 
parallel port 


then writes a one into bit B1. A read cycle verifying 
that 


52 equals zero and B 1 equals one confirms 
that the by- 


tewide parallel port has access to RAM. 
The 
bytewide 


parallel 
port can then read or write 
RAM as required. 


When the entire transaction 
is complete, 
the 
bytewide 


parallel port should write the B1 bit to zero, signaling the 
3-wire serial port that the RAM is not in use. 


The bits BO, 51, and 
50 can be defined 
by the user to 


pass additional 
arbitration 
information, 
making possible 


more elaborate 
handshaking 
schemes 
between the two 


ports. 
Some typical uses for these bits could be an indi- 


cation that a port desires access to RAM or the amount 
of RAM written. Another 
method of arbitration 
between 


the 3-wire serial port and the bytewide 
parallel bus is the 


use of the count bits CO-e2. 
The 3-wire 
port reads or 


writes 
from 
RAM only once every 
eight 
clock 
cycles. 


This action occurs when the internal byte countertransi- 


tions from a "111 "state to a ·000" state. The access oc- 
curs regardless 
of the arbitration 
byte status bits. Co-C2 


are updated 
as the internal serial bit counter 
is increm- 


ented. 
The 
bytewide 
port can execute 
reads or writes 


depending 
on the status of CO-C2. 
These bits indicate 


the number of bits the 3-wire serial port has loaded and, 
therefore, 
indicate when a read or write will occur from 


the 3-wire port. 


5ince the 3-wire port always reads or writes at the ends 
of a byte (CO-C2 = 1) the bytewide 
parallel 
bus should 


never access 
RAM if the count bits read all ones. 
The 


bytewide 
parallel port can determine 
the minimum 
time 


left before the 3-wire serial port will access the memory 
from the count bits and the minimum clock cycle applied 


to the 3-wire 
clock 
input. Essentially 
the 3-wire 
serial 


port is given priority on access to RAM and the bytewide 


parallel port determines 
when it can access the 
RAM to 


avoid colliding with the 3-wire serial port. 


MASK ALL ',, 
UNMASK 2 LSB'S , 


I 
1 I 
1 
X 
X 
X 


.. 
0 
0 
0 


• 
0 
0 
1 


• 
0 
1 
0 
.. 
0 
1 
1 
•. 
1 
0 
0 
.. 
1 
0 
1 


• 
1 
1 
0 


•. 
1 
1 
1 


UNMASK 4 LSB'S 


UNMASK 6 LSB'S 


ARBITRATION 
BYTE Figure 
4 


MSB 
LSB 


I 
P1 
PO 
S2 
S1 
SO 
C2 
C1 
CO 


PARALLEL 
NOT 
SERIAL 
NOT 
NOT 
COUNT 
COUNT 
COUNT 
BUS 
USED 
PORT 
USED 
USED 
BIT 
BIT 
BIT 
STATUS 
STATUS 


BITS 
BITS 


CRC GENERATION 
The logic involved in CRC generation 
is shown in Figure 


5. It is comprised 
of an 8-bit shift register, four exclusive 


OR gates, 
and two sets of transmission 
gates. 
The 


transmission 
gates serve to divert data from 
DOIN to 


the CRC generator 
while each byte is being assembled 


and, at the same time, output 
data to the output 
(DO 


OUT). 
When input select CRC (SDCRC) 
is driven to an 


active level 
(high), data is output at 
DOOUT from the 
CRC generator 
using the clock input (CK) in the same 


manner as desCl'ibed earlier for operation 
of the 3-wire 


serial bus. 


The reset signal (RSB) must be high while the CRC gen- 
erator is being used, as an inactive state will disable the 
8-bit shift register. 
This signal is the same as the reset 


described 
for the 3-wire serial bus. A CRC generator 
for 


serial port communications 
can be constructed 
as de- 


scribed 
above to satisfy 
the 
DS1280 
CRC 
require- 


ments. 
However, 
another 
approach 
is to generate 
the 


CRC using software. 
An example 
of how this is accom- 


plished using assembly 
language 
follows. 
This assem- 


bly language 
code is written for the DS6000 Soft MiCl'o- 


controller. The assembly 
language 
procedure 
DO CRC 


given below 
calculates 
the cumulative 
CRC of all the 


bytes passed to it in the accumulator. 
Before it is used to 


calculate 
the CRC of a data stream, 
it should be initial- 


ized by setting the variable 
CRC to zero. Each byte of 


the data is then placed in the accumulator 
and DO CRC 


is called to update the CRC. 
After all the data has been 


passed to DO CRC, the variable CRC will contain the re- 
sult. 


CRC GENERATION 
LOGIC Table 3 


DO_CRC: 
PUSH 
PUSH 
PUSH 
MOV 
CRC 
LOOP: 


- 
XRL 
RRC 
MOV 
JNC 
XRL 


RRC 
MOV 
POP 
RR 
PUSH 
DJNZ 
POP 
POP 
POP 
RET 


ACC 
B 
ACC 
B, 


A, 
A 
A, 
ZERO 
A, 


A 
CRC, 
ACC 
A 
ACC 
B, 
ACC 
B 
ACC 


; Save the Accumulator 
; Save the B register 
; Save bits to be shifted 
; Set to shift eight bits 


CRC 


CRC 


OCCH 


; Calculate 
DOIN xor CRCTO 
; Move it to the last 
; Get the last CRC value 
; Skip if DOIN xor CRCTO = 0 
; Update the CRC value 


; Position the new CRC 
A 
: Store the new CRC 
: Get the remaining 
bits 
; Position 
next bit in LSB 
; Save the remaining 
bits 
CRC _LOOP 
; Repeat for eight bits 
; Clean up the stack 
; Restore the B register 
; Restore the Accumulator 
; Retum 


CRCT4 
CRCT3 


o 
Q 
0 
Q 


C 
C 


ABSOLUTE MAXIMUM RATINGS· 
Voltage on Any Pin Relative to Ground 
-1.0V to 7.0V 


Operating Temperature 
O°Cto 70°C 


Storage Temperature 
-55°C to+125°C 


Soldering Temperature 
260°C for 10 seconds 


• This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operation sections of this specification is not implied. 
Exposure to absolute maxi- 
mum rating conditions for extended periods of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply 
Vcc 
4.5 
5.0 
5.5 
V 
1 


logic 1 
VIH 
2.0 
Vcc+0.3V 
V 


logic 0 
Vil 
-0.3 
+0.8 
V 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input leakage 
III 
-1 
+1 
ItA 
9 


Output leakage 
ILO 
1 
ItA 


Output Current @ 2.4V 
IOH 
-1 
mA 


Output Current @ 0.4V 
IOL 
+2 
mA 


Supply Current 
ICCl 
15 
mA 
2 


Supply Current 
ICC2 
50 
mA 
3 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Data to ClK Setup 
toe 
35 
ns 
4 


Data to ClK Hold 
teoH 
40 
ns 
4 


Data to ClK Delay 
teoo 
125 
ns 
4,5,6 


ClKlowTime 
tel 
500 
ns 
4 


ClK High Time 
teH 
500 
ns 
4 


ClK Frequency 
fClK 
DC 
1 
MHz 
4,10 


ClK Rise & Fall Time 
tRtF 
100 
ns 


RST to ClK Setup 
tee 
1 
jJS 
4 


ClK to RST Hold 
teCH 
40 
ns 
4 


RST Inactive Time 
teWH 
125 
ns 
4 


RST to D/Q High Z 
tcoz 
50 
ns 
4,6 


Serial Port Active 
tOI 
25 
ns 
4,6 


Serial Port Inactive 
tOI 
25 
ns 
4,6 


Parallel Port Propagation 
tpo 
12 
20 
ns 
4,6,8 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
10 
pF 


Output Capacitance 
COUT 
15 
pF 


NOTES 


1. All voltages 
are referenced 
to ground. 


2. ICCl 
is measured 
with all outputs 
open and both the 3-wire serial port or the 
bytewide 
parallel port inactive. 


3. ICC2 is measured 
with all outputs 
open. 


4. Measured 
at V1H= 2.0 Vor 
VIL = 0.8V 
and 10ns maximum 
rise and fall time. 


5. Measured 
at VOH= 2.4 V and 
VOL = O.4V. 


6. Measured 
with a load capacitance 
of 50 pF. 


7. The 3-wire serial port will correctly 
read and write any static RAM with an effective 
access time of 200ns. 


8. Propagation 
delay is the same for data going 
either way on the bytewide 
parallel bus. 


9. Pins AOB through 
A18B, 
RST, DO, CEB have pulldown 
resistors which will leak approximately 
50 J.1A. 


10. Arbitration 
byte must be accessed 
at a maximum 
clock frequency 
of 500 KHz with a symmetrical 
waveform. 


DATA 
INPUT! 
OUTPUT 


_OOE 
t=- 


DALLAS 
SEMICONDUCTOR 


051609 
Dual Port RAM 


• Totally asynchronous 
256 byte dual port memory 


• MUltiplexed 
address 
and data bus keeps 
pin count 


low 


• Dual port memory 
cell allows 
random 
access 
with 


minimum 
arbitration 


• Each port has standard 
independent 
RAM control sig- 


nals 


• Low power CMOS design 


• 24 pin DIP or 24 pin SOIC surface 
mount package 


• Both CMOS 
and TTL compatible 


• Reduced 
performance 
operation 
down to 2.5 volts 


• Operating 
temperature 
of -40°C to +85°C 


• Standby 
current of 100 nA @ 25°C makes the device 


ideal for battery 
backUp or battery 
operate 
applica- 


tions. 


DESCRIPTION 
The 
DS1809 
is a random 
access 
256 byte dual port 


memory 
designed 
to connect 
two 
asyncronous 
ad- 


dress/data 
buses together with a common 
memory ele- 


ment. Both ports have unrestricted 
access to all 256 by- 
tes of memory 
and with modest 
system 
discipline 
no 


arbitration 
is required. 
Each port is controlled 
by three 


PORTA 


AD7A 


AD6A 


AD5A 


AD4A 


AD3A 


AD2A 


AD1A 


ADOA 


WEA 


OEA 


OEA 


GND 


vcc 
OEe 


CEB 


WEB 


ADOB 


AD1B 


AD2B 


AD3B 


AD4e 


AD5B 


AD6B 


AD7B 


0$16011 


24 PIN DIP (600 mil) 


See Mech. Drawing- Sect. 16, Pg. 4 


PORTA 
PORTB 


AD7A 
Y.= 


AD6A 
OEB 


AD5A 
QEs 


AD4A 
Wee 


AD3A 
ADOe 


AD2A 
AD1B 


AD1A 
AD2B 


@QA 
AD3B 


~ 
AD4e 


QSA 
AD5B 


OEA 
AD6B 


GND 
AD7B 


DS160l1S 


24 PIN SOlO (300 mil) 


See Mech. Drawlng - S8G1.16, Pg. 6 


+5 volt supply 


Ground 
Port address/data 
Port enable 


Output enable 
Write enable 


control signals: output enable, write enable, and port en- 


able. 
The device 
is packaged 
in plastic 24 pin DIP and 
24 pin SOIC. 
Output enable access times of 35 ns are 
available when operating 
at 5 volts. 
Reduced 
perform- 


ance operation 
at reduced 
voltage 
can be achieved 


down to 2.5 volts. 


VCC 
GND 
ADO-AD7 
CE 
OE 
WE 


OPERATION 
- READ CYCLE 


The main elements 
of the dual port RAM are shown in 


Figure 1. 


A read cycle to either port begins by placing an address 
on the multiplexed 
bus pins ADO - AD? 
The port enable 


control (CE) is then transitioned 
low. This control signal 
causes address to be latched internally. 
Addresses 
can 


be removed from the bus provided address hold time is 
met. Next, the output enable control (OE) is transitioned 


low, which begins the data access 
portion of the read 


cycle. 
With both CE and OE active low, data will appear 


valid after the output enable access time toEA. Data will 


remain valid as long as both port enable and output en- 
able remains 
low. 
A read cycle is terminated 
with the 


first occurring 
rising edge of either CE or OE. 
The ad- 


dress/data 
bus will return to a high impedance 
state af- 


ter time teEZ or toEZ as referenced 
to the first occurring 


rising edge. 
WE must remain high during read cycles. 


OPERATION 
- WRITE CYCLE 


A write cycle to either port begins by placing an address 


on the multiplexed 
bus pins ADO - AD? 
The port enable 


control (CE) is then transitioned 
low. This control signal 


causes address to be latched internally. 
As with a read 


cycle, the address 
can be removed 
from the bus pro- 


vided address 
hold time is met. 
Next the write enable 


control signal (WE) is transitioned 
low which begins the 


write data portion of the write cycle. 
With both CE and 


WE active 
low the data to be written 
to the selected 


memory 
location is placed on the multiplexed 
bus. 
Pro- 


vided that data setup (tos) and data hold (tOH)times are 
met, data is written into the memory and the write cycle 
is terminated 
on the first occurring 
rising edge of either 
CE or WE. 
Data can be removed from the bus as soon 


as the write cycle is terminated. 
OE must remain high 


during write cycles. 


ARBITRATION 
The DS1609 
dual port RAM has a special 
cell design 


that allows for simultaneous 
accesses 
from two ports 


(see Figure 2). 
Because 
of this cell design, 
no arbitra- 3 


tion is required for read cycles occurring 
at the same in- 


stant. 
However, 
an argument 
for 
arbitration 
can 
be 


made for reading and writing the cell at the exact same 
instant or a write from both ports at the same instant. 
If a 


write cycle occurs while a read cycle is in progress, 
the 
read cycle will likely recover either the old data or new 


data and not some combination 
of both. 
However, 
the 
write cycle will update the memory with correct data. Si- 


multaneous 
write cycles to the same memory 
location 


pose the additional 
concern that the cell may be in con- 


tention causing 
a metastable 
state. 
Depending 
on the 


timing 
of the write 
cycles 
of port A and port 
B, the 


memory 
location 
could be left containing 
the data writ- 


ten from port A or the data from port B or some combina- 
tion thereof. However, both concerns 
expressed 
above 


can be eliminated 
by disciplined 
system 
software 
de- 


sign. A simple way to assure that readlwrite 
arbitration 


doesn't occur is to perform redundant 
read cycles. 
Wri- 


telwrite 
arbitration 
needs can be avoided 
by assigning 


groups of addresses 
for write operation 
to one port only. 


Groups of data can be assigned check sum bytes which 
would guarantee 
correct transmission. 
A software arbi- 


tration system using a "mail box" to pass status informa- 
tion can also be employed. 
Each port could be assigned 
a unique 
byte for writing 
status information 
which 
the 


other port would read. The status information 
could tell 


the reading port if any activity is in progress 
and indicate 


when activity is going to occur. 


FIGURE 1: BLOCK DIAGRAM: DUAL PORT RAM 
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FIGURE 2: DUAL PORT MEMORY CELL 
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ABSOLUTE 
MAXIMUM 
RATINGS· 


Voltage on Any Pin Relative to Ground 
Operating Temperature 
Storage Temperature 
Soldering Temperature 


-Q.5V to 7.0V 
-400C to +85°C 
-55°C to 125°C 
260°C for 10 seconds 


'This is a stress rating only and functional operation of the device at these or any other conditions above those 
indicated in the operation sections of this specification is not implied. 
Exposure to absolute maximum rating 
~ 


conditions for extended periods of time may affect reliability. 
~ 


RECOMMENDED 
DC OPERATING 
CONDITIONS 
(-40°C TO +85°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply 
Vee 
4.5 
5.0 
5.5 
V 
1 


Input Logic 1 
VIH 
2.0 
Vec + 0.3 
V 
1 


Input Logic 0 
VIL 
-0.3 
+0.8 
V 
1 


DC ELECTRICAL 
CHARACTERISTICS 
(-40°C TO +85°C Vcc = SV ± 10%) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Impedance 
~N 
50K 
n 
2 


CE, WE, OE Leakage 
'LO 
-1.0 
+1.0 
~A 


Standby Current 
leeS1 
3.0 
5.0 
mA 
3,4,13 


Standby Current 
ICCS2 
50 
300 
~ 
3,5,13 


Standby Current 
ICCS3 
100 
nA 
3,6,13 


Operating Current 
Icc 
18 
30 
mA 
7,13 


Logic 1 Output 
VOH 
2.4 
V 
8 


Logic 0 Output 
VOl 
0.4 
V 
9 


CAPACITANCE 
(tA = 25°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
10 
pF 


1/0 Capacitance 
Cvo 
5 
10 
pF 


AC ELECTRICAL 
CHARACTERISTICS 
(-400C TO +85°C Vcc = 5V ± 100k) 


DS1809-50 
DS1609-35 


PARAMETER 
SYMBOL 
UNITS 
NOTES 


MIN 
MAX 
MIN 
MAX 


Address 
Setup lime 
tAS 
5 
5 
nsec 


Address 
Hold lime 
tAH 
25 
20 
nsec 


Output 
Enable Access 
toEA 
0 
50 
0 
35 
nsec 
10 


OE to HighZ 
toEZ 
0 
20 
0 
40 
nsec 


CE to HighZ 
teEZ 
0 
20 
0 
20 
nsec 


Data Setup lime 
tos 
0 
0 
nsec 


Data Hold lime 
tOH 
10 
5 
nsec 


Write Pulse Width 
twp 
50 
35 
nsec 
11 


CE Recovery 
lime 
tCER 
20 
15 
nsec 
12 


WE Recovery 
lime 
tWER 
20 
15 
nsec 
12 


OE Recovery 
lime 
toER 
20 
15 
nsec 
12 


CE to OE Setup lime 
teOE 
25 
20 
nsec 


CE to WE Setup lime 
tcwE 
25 
20 
nsec 


AC ELECTRICAL 
CHARACTERISTICS 
(-40°C TO +85°C Vcc = 2.5V - 4.5V) 


DS1809-50 
DS1609-35 


PARAMETER 
SYMBOL 
UNITS 
NOTES 


MIN 
MAX 
MIN 
MAX 


Address 
Setup lime 
tAS 
5 
5 
nsec 


Address 
Hold lime 
tAH 
25 
25 
nsec 


Output 
Enable Access 
toEA 
0 
100 
0 
75 
nsec 
10 


OEto 
HighZ 
toEZ 
0 
20 
0 
20 
nsec 


CE to High Z 
teEZ 
0 
20 
0 
20 
nsec 


Data Setup lime 
tos 
0 
0 
nsec 


Data Hold lime 
tOH 
10 
10 
nsec 


Write Pulse Width 
twp 
100 
75 
nsec 
11 


CE Recovery 
Time 
tCER 
20 
20 
nsec 
12 


WE Recovery 
lime 
tWER 
20 
20 
nsec 
12 


OE Recovery 
Time 
toER 
20 
20 
nsec 
12 


CE to OE Setup lime 
teOE 
25 
25 
nsec 


CE to WE Setup lime 
tCWE 
25 
25 
nsec 


DUAL PORT RAM TIMING: 
READ CYCLE 


NOTES 


1. 
During read cycle the address 
must be off the bus prior to toEA minimum 
to avoid bus contention. 


2. 
Read cycles are terminated 
by the first occurring 
rising edge of O"i: or CE:. 


DUAL PORT RAM TIMING: 
WRITE CYCLE 


NOTE 


1. 
Write cycles are terminated 
by the first occurring 
edge of WE or CEo 


NOTES 


1. All Voltages 
are referenced 
to ground. 


2. All pins other than CE, WE, OE, Vee and ground 
are continuously 
driven by a feedback 
latch in order to hold 
the inputs at one power supply rail or the other when an input is tristated. 
The minimum 
driving 
impedance 
presented 
to any pin is 50Kn 
If a pin is at a logic low level, this impedance 
will be pulling the pin to ground. 
If 
a pin is at a logic high level, this impedance 
will be pUlling the pin to Vcc. 


3. Standby 
current is measured 
with outputs open circuited. 


4. ICCS1 is measured 
with all pins within 0.3V of Vec or GND and with CE at a logic high or logic low level. 


5. lecS2 is measured 
with all pins within 0.3V of V cc or ground and with CE within 0.3V of Vcc. 


6. lecS3 is measured 
with all pins at Vee or ground potential 
and with CE = Vce. 
Note that if a pin is floating, 
the 
internal 
feedback 
latches will pull all the pins to one power supply rail or the other. 


7. Active current is measured 
with outputs open circuited, 
and inputs swinging 
full supply levels with one port 
reading and one port writing at 100 ns cycle time. 
Active currents 
are a DC average 
with respect to the number 
of O's and 1's being read or written. 


8. Logic one voltages 
are specified 
at a source current of 1 mA. 


9. Logic zero voltages 
are specified 
at a sink current of 4 mA. 


10. Measured 
with a load as shown in FlQure 3. 


11. twp is defined 
as the time from ~ 
going low to the first of the rising edges of WE and CEo 


12. Recovery 
time is the amount 
of time control signals must remain high between 
successive 
cycles. 


13. Typical values 
are at 25°C. 


FIGURE 
3: 
LOAD SCHEMATIC 


DALLAS 
SEMICONDUCTOR 
082009 


512 x 9 FIFO Chip 


• First-in, first-out 
memory-based 
architecture 


• Flexible 
512 x 9 organization 


• Low-power 
HCMOS 
technology 


• Bidirectional 
applications 


• Fully expandable 
by word width or depth 


• Empty and full waming 
flags 


• Half-full flag capability 
in singltHlevice 
mode 


• Retransmit 
capability 


• High performance 


• Available 
in 35ns, 6Ons, 65ns, 80ns, and 120ns 
ac- 


cess times 


• Industrial 
temperature 
range -40°C 
to +85°C 
avail- 
able, designated 
N, in 35ns, 
6Ons, 65ns, 80ns, and 


120ns access times 


DESCRIPTION 
The DS2009 
512 x 9 FIFO Chip implements 
a first-in, 
first-out 
algorithm 
featuring 
asynchronous 
readlwrite 


operations, 
full, empty and half-full flags, and unlimited 


expansion 
capability 
in both word size and depth. 
The 


main application 
ofthe DS2009 is as a rate buffer, sourc- 


ing and absorbing 
data at different 
rates (e.g., interfac- 


ing fast processors 
and slow peripherals). 
The full and 


empty flags are provided 
to prevent data overflow 
and 


underflow. 
A half-full flag is available 
in the singlEKIe- 
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Mech. 
Drawing 
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NC 
FURl 
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EF 


XOIHF 
07 
as 


vice and width-expansion 
configurations. 
The data is 


loaded and emptied 
on a first-in, first-out 
(FIFO) basis, 


and the latency for the retrieval of data is approximately 
one load cycle (write). 
Since the writes and reads are 


internally sequential, 
thereby requiring 
no address infor- 


mation, 
the pinout definition 
will serve this and future 


higher-clensity 
devices. 
The ninth bit is provided to sup- 


port control or parity functions. 


08 
I 
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I 
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OPERATION 
Unlike 
conventional 
shift 
register-based 
FIFOs, 
the 


082009 
employs 
a memory-based 
architecture 
where- 


in a byte written into the device does not ripple through. 
Instead, 
a byte written 
into the 082009 
is stored at a 


specific location where it remains until over-written. 
The 
byte can be read and re-read as often as desired. 


Twin 
address 
pointers 
(ring 
counters) 
automatically 


generate 
the address 
required for each write and read 


operation. 
The empty/full 
flag circuit prevents 
illogical 


operations, 
such as reading 
unwritten 
bytes (reading 


while empty) or over-writing 
unread bytes (writing while 


full). 
Once a byte stored at a given address 
has been 


read, it can be over-written. 


Address 
pointers 
automatically 
loop back to address 


zero after reaching 
address 
511. The emptylfull 
status 


of the FIFO is therefore 
a function 
of the distance 
be- 


tween 
the pointers, 
not of their absolute 
location. 
As 


SINGLE 
DEVICE 
CONFIGURATION 


A single 082009 
can be used when application 
require- 


ments are for 512 words or less. The 082009 
is placed in 


long as the pointers do not catch one another, the FIFO 


can be written 
and read continuously 
without 
ever be- 


coming full or empty. 


Resetting 
the FIFO simply 
resets the address 
pointers 


to address zero. 
Pulsing retransmit 
resets the read ad- 


dress pointer without affecting the write address pointer. 


With 
conventional 
FIFOs, 
implementation 
of a larger 


FIFO is accomplished 
by cascading 
the individual 
FI- 


FOs. 
The penalty 
of cascading 
is often unacceptable 


ripple-through 
delays. 
The 082009 
allows implementa- 


tion of very large FIFOs with no timing penalties. 
The 


memory-based 
architecture 
of the 082009 
can connect 


the read, write, data in, and data out lines of the 082009 
in parallel. 
The write and read control circuits of the indi- 


vidual 
FIFOs are then automatically 
enabled 
and dis- 


abled through the expansion 
in and expansion 
out pins 


as appropriate 
(see the "Expansion 
liming" 
section for 


a more complete 
discussion). 


single device configuration 
mode when the chip is reset 


with the Expansion 
In pin (XI) grounded 
(see Figure 2). 


-~~-----<~- 
. 


DS2009 


(XOIHF) 
EXPANSION 


OUTIHALF-FULL 


(R) READ 


(EF) EMPTY 
FLAG 


(AT) RETRANSMIT 


................... 
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NOTE: 
Flag detection 
is accomplished 
by monitoring 
the FF, EFand HFsignals on either (any) device used in the width ex- 
pansion 
configuration. 
Do not connect 
flag output signals together. 


DEPTH EXPANSION 
(DAISY 
CHAIN) 


The 
DS2009 
can 
easily 
be adapted 
to applications 


where more than 512 words are required. 
Figure 4 dem- 


onstrates 
depth expansion 
using three 
DS2009s. 
Any 


depth can be attained 
by adding 
DS2009s. 


External 
logic is needed 
to generate 
a composite 
full 


flag and empty flag. 
This requires the ORing of all EFs 


and the ORing of all FFs (i.e., all must be setto generate 


the correct composite 
FF or EF). 


The 052009 
operates 
in the depth expansion 
configu- 


ration after the chip is reset under the following 
condi- 


tions. 


1. The first device 
must be designated 
by grounding 


the First Load pin (FL). 
The retransmit 
function 
is 


not allowed 
in the depth expansion 
mode. 


2. All other devices 
must have FL in the high state. 


3. The Expansion 
Out (XO) pin of each device 
must 


be tied to the Expansion 
In (Xi) pin of the next de- 


vice. 
The half-full capability 
is not allowed 
in depth 


expansion. 


xo 


W 
R 


FF 
EF 


9 
9 
DS2009 
DATA IN 
DATA OUT 
(00-08) 
(00-08) 


Vcc 


COMPOUND 
EXPANSION 


The two expansion 
techniques 
described 
above can be 


applied together 
in a straightforward 
manner to achieve 


large FIFO arrays (see Figure 5). 


BIDIRECTIONAL 
APPLICATIONS 


Bidirectional 
applications 
that require data buffering be- 


tween two systems 
(each system 
capable 
of read and 


write operations) 
can be achieved 
by pairing 
052009s 


as shown in Figure 6. Care must be taken to assure that 
the appropriate 
flag is monitored 
by each system 
(Le .• 


FF is monitored 
on the device where W 
is used; EF is 


monitored 
on the device where R is used). 
Both depth 


expansion 
and width 
expansion 
can be used 
in this 


mode. 


NOTES: 
1. For depth expansion 
block diagram 
see "Depth 
Expansion" 
section and Figure 4. 


2. For flag operation 
see 'Width 
Expansion" 
section and Figure 3. 


HALF-FULL 
CAPABILITY 
In the single-device 
and width-expansion 
modes, 
the 


XO/H F output acts as an indication 
of a half-full memory. 


(XI must be tied low.) After half of the memory is filled, 
and at the falling 
edge of the next write operation, 
the 


Half-Full 
Flag (HF) will be set to low and will remain low 


until the difference 
between 
the write pointer and read 


pointer 
is less than 
or equal 
to one half of the total 


memory 
of the device. 
The half-full flag is then reset 


(forced high) by the rising edge of the read operation. 


WRITE MODE 
The 052009 
initiates a write cycle (see Figure 7) on the 


falling edge of the write enable 
control 
input ~, 
pro- 


vided that the Full Flag (FF) is not asserted. 
Data setup 


and hold time requirements 
must be satisfied 
with re- 
spect to the rising edge of W. The data is stored sequen- 


tially and independent 
of any ongoing read operations. 


FF is asserted 
during the last valid write as the DS2009 


becomes 
full. 
Write operations 
begun with FF low are 


inhibited. 
FF will go high tRFF after completion 
of a valid 


read operation. 
Writes beginning 
after FF goes low and 


more than tWPI before 
FF goes 
high are invalid 
(ig- 


nored). 
Writes beginning 
less than tWPI before FF goes 


high and less than tFFW later mayor 
may not occur (be 


valid), depending 
on internal flag status. 


LAST VALID 


WRITE 
INVALID 
INDETERMINANT 
WRITE 
WRITE 


if 
\ 
/ 


\ 
•••••••••••• 
,,1 


FULL 
If- 


OS20C»-35 
OS2009-SO 
OS2OOll-65 
OS2009-80 
OS2009-120 


PARAMETER 
SYM 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
U 
NOTES 


Write Cycle 
twc 
45 
65 
80 
100 
140 
ns 
Time 


Write Pulse 
twpw 
35 
50 
65 
80 
120 
ns 
1 
Width 


Write 
tWR 
10 
15 
15 
20 
20 
ns 
Recovery 
Time 


Data Setup 
tos 
15 
20 
25 
30 
40 
ns 
Time 


Data Hold Time 
tOH 
5 
5 
10 
10 
10 
ns 


WLowto 
FF 
tWFF 
30 
45 
60 
70 
110 
ns 
2 
Low 


FF High to 
tFFW 
5 
5 
10 
10 
10 
ns 
2 
Valid 
Write 


R High to FF 
tRFF 
30 
45 
60 
70 
110 
ns 
2 
High 


Write Protect 
tWPI 
15 
20 
25 
25 
35 
ns 
2 
Indeterminate 


READ MODE 
The 052009 
initiates a read cycle (see Figure 8) on the 


falling edge of Read Enable control input (R), provided 


that the Empty 
Flag (EF) is not asserted. 
In the read 


mode of operation, 
the 052009 
provides 
fast access to 


data from 9 of 4608 locations in the static storage array. 
The data is accessed 
on a FIFO basis independent 
of 


any ongoing 
write operations. 
After R goes high, data 


outputs 
will return to a high impedance 
condition 
until 


the next read operation. 


INVALID 
READ 
\ 
/ 
'-_..J 


In the event that all data has been read from the FIFO, 
the EF will go low, and further read operations 
will be in- 


hibited (the data outputs will remain in high impedance). 


EF will go high tWEF after completion 
of a valid write op- 


eration. 
Reads beginning 
tEFR after EF goes high are 


valid. 
Reads begun after EF goes low and more than 


tRPI before 
EF goes high are invalid (ignored). 
Reads 


beginning 
less than tRPI before 
EF goes high and less 


than tEFR later mayor 
may not occur (be valid) depend- 


ing on internal flag status. 


052009-35 
052009-50 
052009-65 
052009-80 
052009-120 


PARAMETER 
SYM 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
U 
NOTES 


Read Cycle 
tRc 
45 
65 
80 
100 
140 
ns 
Time 


Access Time 
tA 
35 
50 
65 
80 
120 
ns 
1 


Read Recovery 
tRR 
10 
15 
15 
20 
20 
ns 
Time 


Read Pulse 
tRPW 
35 
50 
65 
80 
120 
ns 
1 
Width 


R Low to 
tRL 
5 
10 
10 
10 
20 
ns 
2 
LowZ 


Data Valid from 
tov 
5 
5 
5 
5 
5 
ns 
2 
RHigh 


R High to 
tRHZ 
20 
25 
25 
25 
35 
ns 
2 
HighZ 


R Low to 
tREF 
30 
45 
60 
70 
110 
ns 
2 
EFLow 


EF High to 
tEFR 
5 
5 
10 
10 
10 
ns 
2 
Valid Read 


W High to 
tWEF 
30 
45 
60 
70 
110 
ns 
2 
EF High 


Read Protect 
tRPI 
15 
20 
25 
25 
35 
ns 
2 
Indeterminate 


HALF-FULL MODE 
Unlike the full and empty flags, the half-full flag does not 
prevent device reads and writes. 
This flag is set by the 


next falling edge of write when the memory is 2561oca- 
tions full. 
The flag will remain 
set until the memory 
is 


less than or equal to 256 locations full. The read opera- 
tion (rising 
edge), 
which 
results 
in the memory 
being 


256 locations 
full, removes 
the flag. 


OS2009-35 
OS2009-50 
OS200~ 
OS2009-80 
OS2009-120 


PARAMETER 
SYM 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
UNITS 


Write Low 
to Half-Full 
tWHF 
45 
65 
80 
100 
140 
ns 
Flag Low 


Read High 
to Half-Full 
tRHF 
45 
65 
80 
100 
140 
ns 
Flag High 


RESET 
The DS2009 is reset (see Figure 10) whenever 
the Re- 


set pin (RS) is in the low state. 
During a reset, both the 


internal 
read and write pointer 
are set to the first loca- 


tion. 
Reset is required 
after a power-up 
before a write 


operation 
can begin. 


Although 
neither Vii or R need be high when RS goes 


low, both Ware 
R must be high tRSS before 
RS goes 


high and must remain high tRSRafterwards. 
Refer to the 


following discussion 
for the required state of FURT and 


XI during reset. 


t RSC 
~I 
---rf~1 


~------- 
'ASS 
_~'RSJ 


W~ 
I 
'- 
I 
I----~ 
tR~~ 
I 


R 


NOTES 
EF, FF and RF may change status during reset, but flags will be valid at tRSC. 


052009-35 
052009-80 
052009-65 
052009-80 
052009-120 


PARAMETER 
5YM 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
U 
N 


Reset Cycle 
tRSC 
45 
65 
80 
100 
140 
ns 
Time 


Reset Pulse 
tRS 
35 
50 
65 
80 
120 
ns 
1 
Width 


Reset 
tRSR 
10 
15 
15 
20 
20 
ns 
Recovery 
Time 


Reset 
tRSS 
30 
40 
50 
60 
100 
ns 
2 
Setup Time 


RETRANSMIT 
The OS2009 can be made to retransmit 
(re-read 
pre- 


viously 
read 
data) 
after 
the 
Retransmit 
pin 
(RT) 
is 


pulsed low (see Rgure 
11). 


before FIT goes high and must remain high for tRTR af- 
terwards. 


A retransmit 
operation 
sets the internal 
read pointer to 


the first physical 
location 
in the array but will not affect 


the position of the write pointer. R must be inactive tRTs 


The 
retransmit 
function 
is particularly 
useful 
when 


blocks of less than 512 writes are performed 
between 


resets. 
The retransmit 
feature 
is not compatible 
with 


depth expansion. 


t_ 


RTC -i 
"I 


I~ 
tRTS 
.l.--tRT 
Rm? 
\ 


~FtA-GV.-ALIO 


NOTE: 
EF, FF and HF may change status during retransmit, 
but flags will be valid at tRTC. 


RETRANSMIT 
AC ELECTRICAL 
CHARACTERISTICS 


OS2009-35 
OS2009-80 
OS200~ 
OS2009-80 
OS2009-120 


PARAMETER 
SYM 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
U 
N 


Retransmit 
tRTe 
45 
65 
80 
100 
140 
ns 
Cycle Time 


Retransmit 
tRT 
35 
50 
65 
80 
120 
ns 
1 
Pulse Width 


Retransmit 
tRTR 
10 
15 
15 
20 
20 
ns 
Recovery 
Time 


Retransmit 
tRTS 
30 
40 
50 
60 
100 
ns 
Setup Time 


EXPANSION 
TIMING 
Figures 12 and 13 illustrate the timing of the expansion 
out and expansion 
in signals. 
Discussion 
of expansion 


out/expansion 
in timing is provided 
to clarify how depth 


expansion 
works. 
Inasmuch 
as expansion 
out pins are 


generally 
connected 
only to expansion 
in pins, the user 


need not be concerned 
with actual timing 
in a normal 


depth expanded 
application 
unless extreme 
propaga- 


tion delays exist between 
the XO and XI pin pairs. 


towhen the full and empty flags are activated, 
which is in 


response to writing and reading a last available 
location. 


When in depth expansion 
mode, a given 
DS2009 
will 


begin writing 
and reading 
as soon as valid write and 


read signals begin, provided 
FL was grounded 
at reset 


time. 
A DS2009 in depth expansion 
mode with FL high 


at reset will not begin writing until after an expansion 
in 


pulse occurs. 
It will not begin reading until a second ex- 


pansion 
in pulse occurs 
and the empty flag has gone 


high. 
Expansion 
in pulses 
must occur tXIS before the 


write and read signals they are intended to enable. 
Mini- 


mum expansion 
in pulse width, tXh and recovery 
time, 


tXIR, must be observed. 


Expansion 
out pulses 
are the image of the write 
and 


read signals that cause them: delayed 
in time by tXOI.. 


and tXOH. The expansion 
out signal is propagated 
when 
the last physical 
location in the memory 
array is written 


and again when it is read (last read). 
This is in contrast 


LAST WRITE 
W 
~ 
TO PHYSICAL 
\ 
LOCATION 


~ \- 


f 
bJ 
t 


READ FROM 
f~ 
LAST PHYSICAL 1 
:\ 
LOCATION 
T 


fF 
~ 
:1- 


rtx, -t- 
~ 
~f 


~ 


XIS 
WRITE 


TO FIRST PHYSICAL 
LOCATION 
---~:J 
\~_/ 
READ FROM 


FIRST PHYSICAL 
LOCATION 


EXPANSION 
LOGIC 
AC ELECTRICAL 
CHARACTERISTICS 


OS2009-35 
OS2009-80 
OS200~ 
OS2009-80 
OS2009-120 


PARAMETER 
SYM 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
U 
N 


Expansion 
tXOL 
30 
45 
55 
70 
100 
ns 
Out Low 


Expansion 
tXOH 
30 
45 
55 
70 
100 
ns 
Out High 


Expansion 
in 
tXI 
35 
50 
65 
80 
120 
ns 
1 
Pulse Width 


Expansion 
in 
tXIR 
10 
15 
15 
20 
20 
ns 
Recovery 
Time 


Expansion 
in 
tXIS 
15 
20 
25 
30 
40 
ns 
Setup Time 


AC TEST CONDITIONS: 
Input Levels 
Transition 
Times 
Input Signal Timing 
Reference 
Level 


Output Signal Timing Reference 
Level 


Ambient 
Temperature 
Vcc 


GNDto3.0V 
5ns 
1.5V 
0.8V and 2.2V 
O°Cto +70°C 
5.0V ± 10% 


ABSOLUTE 
MAXIMUM 
RATINGS· 
Voltage on any Pin Relative to Ground 
-O.5V to +7.0V 


Operating 
Temperature 
O°C to 70°C 


Storage Temperature 
-55°C to + 125°C 


Total Device Power Dissipation 
1 Watt 


Output Current per Pin 
20 mA 


.,.his is a stress rating only and functional 
operation 
of the device atthese 
or any conditions 
above those indicated 
in 
the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating conditions 
for ex- 
tended 
periods 
of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
Vcc 
4.5 
5.0 
5.5 
V 
3 


Ground 
GND 
0 
V 


Logic 1 Voltage All Inputs 
V1H 
2.0 
Vcc+0.3 
V 
3 


Logic 0 Inputs 
VIL 
-0.3 
+0.8 
V 
3,4 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Leakage 
Current 
IlL 
-1 
1 
flA 
5 
(Any Input) 


Output 
Leakage 
Current 
10l 
-10 
10 
flA 
6 


Output 
Logic 1 
VOH 
2.4 
V 
3 
Voltage 
lOUT = -1 mA 


Output 
Logic 0 
Va.. 
0.4 
V 
3 
Voltage 
lOUT= 4mA 


Average 
Vcc Power Sup- 
ICC1 
100 
mA 
7,9 
ply Current - 35ns, SOns, 
60ns, SOns, 120ns 


~e@ge 
Standb}' 
Current 
ICC2 
8 
mA 
7 
(R = W = RST = FURT = 
VIH) 


Power Down Current 
ICC3 
SOO 
flA 
7, 10 
(All Input = Vcc -o.2V) 


PARAMETER 
SYMBOL 
MAX 
UNITS 
NOTES 


Capacitance 
on 
CI 
7 
pF 


Input Pins 


Capacitance 
on 
Co 
12 
pF 
8 
Output 
Pins 


NOTES: 
1. Pulse widths less than minimum 
values are not allowed. 


2. Measured 
using output load shown in Output Load diagram. 


3. All voltages 
are referenced 
to ground. 


4. -1.5 volt undershoots 
are allowed for 10ns once per cycle. 


5. Measured 
with 0.4 ~ VIN ~ V CC. 


6. R ~ V1H, 0.4 ~ Your s Vcc. 


7. Icc measurements 
are made with outputs open. 


8. With output buffer deselected. 


9.082010,082011,082012, 
and 082013 
have ICC1, = 120 mA MAX for SOns, 65ns, 80ns, and 120ns speed 
grades. 


10. 082010 
has ICC3 = 1mA MAX; 082011, 
082012, 
082013 
have ICC3 = 2mA MAX. 


DEVICE 
UNDER 
TEST 


DALLAS 
SEMICONDUCTOR 
052010 


1024 x 9 FIFO Chip 


• First-in, first-out 
memory-based 
architecture 


• Flexible 
1024 x 9 organization 


• Low-power 
HCMOS technology 


• Fully expandable 
by word width or depth 


• Empty and full warning 
flags 


• Half-full flag capability 
in single-device 
mode 


• Retransmit 
capability 


• Available 
in 6Ons, 65ns, 
SOns, and 120ns 
access 


times 


• Industrial 
temperature 
range 
-40°C to +85°C 
avail- 


able, designated 
N, in 6Ons, 65ns, SOns, and 120ns 


access times 


DESCRIPTION 
The DS2010 
FIFO Chip implements 
a first-in, first-out 


algorithm 
featuring 
asynchronous 
read/write 
opera- 
tions, full, empty, and half-full 
flags, and unlimited 
ex- 
pansion 
capability 
in both word 
size and depth. 
The 


DS20 10 is functionally 
and electrically 
equivalent 
to the 
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FURT 
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07 
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-WRITE 


- READ 
- RESET 
- First Load/Retransmit 
- Data In 


- Data Out 
- Expansion 
In 


- Expansion 
Out/Half 
Full 


- Full Flag 


- Empty Flag 
- 5 Volts 


- Ground 


- No Connect 


DS2009 512 x 9 FIFO, with the exceptions 
listed in the 


notes for DC 
Electrical 
Characteristics 
of the DS2009 


data sheet. 
Refer to the DS2009 data sheet for detailed 


device description. 
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DALLAS 
SEMICONDUCTOR 


DS2011 


2048 x 9 FIFO Chip 


• First-in, first-out 
memory-based 
architecture 


• Flexible 2048 x 9 organization 


• Fully expandable 
by word width or depth 


• Empty and full warning 
flags 


• Half-full flag capability 
in single-device 
mode 


• Retransmit 
capability 


• High performance 


• Available 
in SOns, 65ns, 
80ns, 
and 
120ns 
aocess 
times 


• Industrial 
temperature 
range -40°C 
to +85°C avail- 


able, designated 
N, in SOns, 65ns, 8Ons, and 120ns 


access. 


DESCRIPTION 
The 082011 
FIFO Chip implements 
a first-in, 
first-out 


algorithm 
featuring 
asynchronous 
readfwrite 
opera- 
tions, full, empty, and half-full 
flags, and unlimited 
ex- 
pansion 
capability 
in both word 
size and depth. 
The 


0820 11 is functionally 
and electrically 
equivalent 
to the 
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28-1'1" DIP 
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Mil) 


See Mech. 
Drawings 


Secl16, 
Pgs. 1 & 4 
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32-1'1" PLCC 
see 
Mech. 
Drawing 
Secl16, 
Pg. 11 
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082009512 
X 9 FIFO Chip, with the exceptions 
listed in 


the 
notes 
for 
DC 
Electrical 
Characteristics 
of 
the 


082009 
data sheet. Refer to the 082009 
data sheet for 


detailed device description. 


DALLAS 
SEMICONDUCTOR 
052012 


4096 x 9 FIFO Chip 


• First-in, first-out 
memory-based 
architecture 


• Flexible 4096 x 9 organization 


• Low-power 
HCM05 
technology 


• Asychronous 
and simultaneous 
read/write 


• Bidirectional 
applications 


• Fully expandable 
by word width or depth 


• Empty and full warning 
flags 


• Half-full flag capability 
in single-device 
mode 


• Retransmit 
capability 


• Available 
in 50 ns, 65 ns, 80 ns, and 120 ns access 


times 


• Industrial 
temperature 
range 
-40°C 
to 
+85°C 


available, 
designated 
N, in 50 ns, 65 ns, 80 ns, and 


120 ns access times 


DESCRIPTION 
The 052012 
FIFO Chip implements 
a first-in, first-out 


algorithm 
featuring 
asynchronous 
readlwrite 
opera- 


tions, full, empty, and halffulJ flags, and unlimited expan- 
sion capability 
in both word size and depth. The 052012 


is functionally 
and electrically 
equivalent 
to the 052009 


28-Pln 
DIP (600 Mil) 
See Mech. Drawing 
Sect 
16, Pg. 4 


VCC 
04 


05 
02 


06 
01 


~OO 
FURl 
Xi 


AS 
FF 


~ao 
XOIHF 01 
07 
NC 
Cl6 
Q2 
as 


Q4 
R 


32-Pln 
PLCC 


See Me<:h.Drawing 


Secl16, 
Pg. 11 


-WRITE 


- READ 
- RE5ET 
- First Load/Retransmit 
- Data In 
- Data Out 


- Expansion 
In 
- Expansion 
Out/Half 
Full 


- Full Flag 
- Empty Flag 


- 5 Volts 
- Ground 


- No Connect 


06 
07 


NC 
FURT 
AS 


EF 


XOIHF 
07 
Cl6 


512 x 9 FIFO Chip, with the exceptions 
listed 
in the 
notes for DC Electrical 
Characteristics 
of the 052009 


data sheet. Refer to the 052009 
data sheet for detailed 


device description. 
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DALLAS 
SEMICONDUCTOR 


052013 


8192 x 9 FIFO Chip 


• First-in, first-out 
memory-based 
architecture 


• Flexible 
8192 x 9 organization 


• Bidirectional 
applications 


• Fully expandable 
by word width or depth 


• Empty and full warning 
flags 


• Half-full flag capability 
in single-clevice 
mode 


• Retransmit 
capability 


• Available 
in 50 ns, 65 ns, 80 ns, and 120 ns access 


times 


• Industrial 
temperature 
range 
-40°C to +85°C 
avail- 


able designated 
N, in 50 ns, 65 ns, 80 ns, and 120 ns 


access times 


DESCRIPTION 
The 0520138192 
x 9 FIFO Chip implements 
a first-in, 
first-out 
algorithm, 
featuring 
asynchronous 
read/write 


operations, 
full, empty, and half-full flags, and unlimited 


expansion 
capability 
in both word size and depth. The 


0520 13 is functionally 
and electrically 
equivalent 
to the 


vcc 
D4 
05 
06 
07 
FURT 
RS 
EF 
XOlHF 
07 
06 
as 


Q4 
R 


-WRITE 


- READ 
- RE5ET 
- First Load/Retransmit 
- Data In 
- Data Out 


- Expansion 
In 
- Expansion 
Out/Half 
Full 


- Full Flag 
- Empty Flag 
- 5 Volts 


- Ground 
- No Connect 


052009512 
x 9 FIFO with the exceptions 
listed in the 


notes for DC Electrical 
Characteristics 
of the 052009 


data sheet. 
Refer to 052009512 
x 9 FIFO Chip data 


sheet for detailed device description. 
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DALLAS 
SEMICONDUCTOR 
052015 


Quad Port Serial RAM Chip 


• Four partitioned 
easy access ports 


• No arbitration 
required 


• Message 
flag for each port 


• Message 
length of up to eight bytes 


• Low-power 
CMOS 


• Space saving 
18-pin DIP 


• Directly 
interfaces 
to the OS1206 
Phantom 
Serial 
Interface 
Chip 


• Provides 
a low 
cost 
interconnect 
for 
up to four 


microprocessor 
based systems 


DESCRIPTION 
The OS2015 Ouad Port Serial RAM Chip is a low-cost 
device 
which 
can 
loosely couple 
up to four micropro- 


cessors 
or microcontrollers. 
Arbitration 
is handled 
by 


protocol 
and a message 
center which forces discipline 


and prevents 
collisions. 
Each port has access to all oth- 
er ports for reading 
information 
and can write informa- 


tion only in its own memory area. The memory space for 


RSTO 
vcc 


CLKO 
RST3 


DOO 
CLK3 


MO 
D03 


M, 
M3 


00' 
M2 


CLK, 
D02 


RSTl 
CLK2 


GND 
RST2 


'8-PIn DIP (300 Mil) 
See Mech. Drawing 


Sect. , 6, Pg. , 


RSTO-RST3 
0/00-0/03 
CLKo-CLK3 
MO-MS 


GNO 
Vcc 


Port 0 - Port 3 Reset 
Port 0 - Port 3 Data VO 
Port 0 - Port 3 Clock 


Port 0 - Port 3 Message 
Ready 


Ground 
+5 Volts 


each port is 64 bits. Access to and from each port takes 


place over a 3-wire serial bus. The serial bus keeps pin 


count low while affording sufficient bandwidth 
to accom- 


modate loosely coupled 
system communication. 
Each 


port also has a message flag which can be used to warn 
of message 
ready conditions. 


OPERATION 
The 082015 
has four separate 
three-wire 
serial ports. 


Each port has direct read and write access to eight mes- 


sage bytes of RAM which are designated 
as belonging 


to that particular 
port. 
In addition, 
each port has read 


only access 
to three groups 
of eight message 
bytes, 
each of which are designated 
as belonging 
to the three 


other ports. 
Messages 
are sent between 
any port by 


reading and writing the eight message 
bytes of the four 


ports. An optional check byte is provided for each group 


of eight message 
bytes to verify data integrity 
(see Fig- 


ure 1). All of the cells within the RAM matrix are quad- 


ported and can be read simultaneously 
from four differ- 


ent directions. 
This reduces 
arbitration 
to concerns 
of 


write operations 
only. 


Each of the four three-wire 
serial ports contains 
a three- 


byte protocol register which defines access to the RAM, 


and sets the discipline 
which 
controls 
arbitration 
be- 


tween the four ports. 


Protocol 
Register 
The first byte of the protocol register is called the port se- 
lect (see Figure 2). This byte contains 
an eight-bit 
pat- 


tern which must match the first 8 bits sent on an active 
port or any further activity will be ignored 
(Figure 3). A 


port is active when the reset line is inactive 
(high) and 


the ClK input is transitioning. 
The first eight bits are 


sent into a port on the O/Q line. The second byte of the 
protocol register contains eight bits of status information 
about activity on all four ports. This byte, called the mes- 


sage center, is read only and divided 
into two nibbles: 
messages 
sent and mailbox. 
The first four bits tell which 


messages 
the port has sent to other ports that have not 


been received. 
By reading these four bits, the inquiring 


port knows not to send new messages 
because 
all the 


receiving 
ports have not read to a previously 
sent mes- 
sage. 
Each message 
sent bit is cleared 
when the re- 


ceiving port reads the last bit of its message 
or the RST 


input of the receiving 
port is driven 
low. The next four 


bits of the message 
center provide 
each port with the 


knowledge 
of pending 
messages 
which 
are ready for 


reading 
and the number 
of the port or ports which 
are 


sending the message( s). These bits are set by the des- 
tination 
bits of each port when a sending 
port finishes 


writing 
the last bit of a message. 
The mailboxes 
are 


read only bits. All message center bits are driven out on 


the DQ line while R8T is inactive and the dock is transi- 


tioning. 
The third byte of the protocol 
register contains 


the execution 
code. 
The execution 
code byte is also di· 


vided into two four bit nibbles: 
the action code and the 


destination. 
This byte is write only and data is input on 


the O/Q line with RST inactive and the ClK input transi- 


tioning. 
The action code bits have only three patterns 


which will allow subsequent 
action to take place (FlQure 


3). An action code of four zeros (0000) calls for a read 


message 
action to occur in one of the four sections 
of 


the Quad Port RAM as specified 
by the destination 
bits. 


A read message 
can occur to only one port and, there- 


fore, only one destination 
bit can be set for an action 


code of 0000. 
Once a destination 
bit is set, a complete 


message 
of eight bytes must be read in order to reset 


the message 
sent bit in the sending 
port's protocol 
reg- 


ister. An action code of a one and three zeros 
(1000) 


calls for a write message 
action to be performed. 
A write 


message 
can only be written in the section of the Quad 


Port RAM that is identified with the sending 
port. 
How- 


ever, a message 
which is written by a sending 
port can 


be directed to one or more ports by the destination 
bits. 


The destination 
bits will cause the mailbox 
bits in the 


protocol 
register 
of each port which 
is to receive 
the 


message to be set to logic one as soon as the last bit of 


the message 
is written 
by the sending 
port. 
An action 


code of two ones and two zeros (1100) calls for a write 
message 
action to be performed 
with more data com- 


ing. This action code works exactly the same as a stan- 
dard write 
message 
action 
with one exception. 
The 


check byte which follows an eight-byte 
message 
is driv- 


en to a special code which, 
when read by a receiving 


port, indicates that more messages 
will be coming. 
This 


information 
can be used by a receiving 
port to reduce 


the overhead 
of constantly 
polling for new messages. 


Quad Port RAM 
As mentioned, 
each port has direct read and write ac- 


cess to eight message 
bytes and read access to three 


groups of eight message 
bytes. 
Once the protocol 
reg- 


ister has been correctly 
accessed, 
one of the four sec- 


tions of the Quad Port will be read or that section of the 


Quad Port RAM which 
is dedicated 
to the transmitting 


port will be written. 
When sending a message, 
all eight 


message bytes must be written. 
When receiving a mes- 


sage, all eight of the message 
bytes should be read. 
If 


fewer than all eight bytes are accessed, 
the message 


centers 
may be incorrect 
and errant communications 


between 
ports can result. 


RST 
elK 


DIQ 


I 
QUAD 
PORT RAM MATRIX 


Check Byte 
A check byte (byte 11) is provided at the end of each of 
the eight message 
byte groups. The check byte is read 


only and provides 
information 
to a receiving port. Read- 
ing the check byte code is optional and may not be nec- 
essary in applications 
where software discipline 
is strin- 


gent 
enough 
to avoid 
accidental 
collisions 
between 


messages 
sent and messages 
received. Threedifferent 


codes give status to a receiving port about the message 


which 
has just been 
read (Figure 3): 
good data, cor- 


rupted 
data, 
and good 
data with more data coming. 


When the check byte is read with a good data code, the 


data which is read by a receiving port is correct and val- 
id. This check byte code assures the receiving port that 


a sending 
port is not writing a new message 
while the 


receiving 
port is attempting 
to read the previous 
mes- 


sage. When the check byte is read with a corrupted data 


code, the data which 
is read by a receiving 
port is sus- 


pect. 
This check byte warns the receiving port that the 


sending port is writing a new message 
while the receiv- 


ing port is reading an older message. 
When the check 


byte is read with a good data and more coming code, the 


data which is read by a receiving port is correct and valid 
and additional 
messages 
will follow. 
This check 
byte 


code can be used by a receiving port to reduce the over- 


head of constant polling. 
If the check byte indicates that 


a new message 
will follow, the receiving 
port is warned 


to expect a new message. 


Polling ys. Message 
Flags 
The 052015 
Quad Port Serial RAM Chip has two meth- 


ods of warning 
the sending 
and receiving 
ports of im- 


pending 
message 
status. The software 
method of poll- 


ing 
avoids 
the 
complication 
of additional 
hardware 


which is required to connect the message 
ready pins to 


a host sendin~receiving 
unit. Polling 
is accomplished 


with a receiving 
unit by satisfying 
the port select byte of 


the protocol 
register 
and reading 
the message 
center. 


When 
a port is being polled, 
care should 
be taken to 


avoid entering the execution 
code portion 
of the proto- 


col register. 
When polling a port, communications 
can 


be terminated 
by taking the RST input signal low. An al- 


ternate method of alerting a host sendin~receiving 
unit 


of impending 
message 
status 
is to use the message 


ready signals to interrupt when a message 
is ready to be 


read. The message ready pins (MO-M3) are driven to an 


active state (low) when a sending 
port has written 
the 


last bit of the eight message bytes and RST of the send- 
ing port is set to the inactive state (low), provided the ap- 
propriate 
destination 
bit is set. 
When 
the 
message 


ready pin is set to an active state, a receiving 
unit can 


execute 
a software 
routine to service the interrupt 
and 


read the pending 
message. 


QUAD PORT RAM MESSAGE 
TRANSACTION 
Rgure 2 


QUAD 
PORT RAM MESSAGE 
TRANSACTION 


a: 
w 
~a 
w 
MESSAGE 
CENTER 
a: 
...J 
8 
~ 
~ 
EXECUTION 
CODE 
D- 
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BYTE 0 
BYTE 3 


BYTE 4 
MESSAGE 
BYTE 1 


::E 
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BYTE 9 
MESSAGE 
BYTE 6 
b:0 
D- 
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MESSAGE 
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NOTE: 
BITS WHICH 
ARE SET EOUALLOGIC 
ONE. 
BITS WHICH 
ARE CLEAR 
EOUALLOGIC 
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0 
0 
PORT 1 


0 
0 
PORT 2 


0 
PORT 3 


ACTION 
CODES 


MSB 
LSB 


0 
0 
0 
0 
I READ 


0 
0 
0 
I WRITE 


0 
a 
I WRITE 
DATE, 


MORE COMING 


CHECK 
BYTE CODES 


MSB 
LSB 


0 
0 
0 
0 
GOOD 
DATA 


0 
0 
0 
0 
CORRUPTED 
DATA 


0 
0 
0 
0 
I GOOD 
DATA, 


MORE COMING 


PORT SELECT 
CODE 
Figure 3 


MSB 


RSTControl 
All message 
transactions 
are initiated 
by driving 
the 


RST port input high. 
The RST input serves two func- 


tions. 
First, it turns on control logic which allows access 


to the protocol 
register. 
Second, 
the RST signal pro- 


vides a method 
of terminating 
message 
transfer. 
Care 


must be taken when terminating 
a message 
transfer to 


avoid errant information 
in the message center. The fol- 


lowing rules will avoid all problems. 


I. While polling the message 
center for new messages, 


always terminate 
the transaction 
by driving RST low af- 


ter completing 
a read of the message 
center byte and 


before entering the execution 
code byte. 


2. When sending 
a message, 
all eight message 
bytes 


mustbe 
written. 
Iffewerthan 
eight bytes are written, the 


mailbox bit of the destination 
port(s) may not be set and 
the check byte may indicate corrupted 
data. 


CLOCK CONTROL 
A clock cycle is a sequence 
of a falling edge followed by 


a rising edge. 
For message 
inputs. the data must be 


dock. 
Protocol bits and message bits are output on the 


falling 
edge of the clock. 
All message 
transfer 
termi- 


nates if RST is low and the D/Q pins will then go to a high 


impedance 
state. When message transfer is terminated 


using RST, the transition 
of RST must occur 
while the 


dock 
is at high level to avoid disturbing 
the last bit of 


data. 
Figure 4 illustrates 
message 
transfer. 


sage which is being read, the message 
sent bit and the 
mailbox 
bit are cleared 
as RST is driven 
low. 
When 


reading a message, 
the check byte is optional and can 


be either read or ignored. 


\_--~/\~---~/\~---~/ 


PROTOCOL 
REGISTER 
READ OR WRITE 
64 BITS 
CHECK 
BYTE 


ABSOLUTE 
MAXIMUM 
RATINGS· 


Voltage on Any Pin Relative to Ground 
Operating 
Temperature 
Storage Temperature 


-1.0V to 7.0V 
OOCt070~C 
-5s<'C to 125°C 


• This is a stress 
rating 
only and functional 
operation 
of the device 
at these 
or any other conditions 
above 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maxi- 
mum rating 
conditions 
for extE!nded periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Logic 1 
VIH 
2.0 
Vcc+O.3 
V 
1 


Logic 0 
VIL 
-0.3 
+0.8 
V 
1 


Supply 
Vcc 
4.5 
5.0 
5.5 
V 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input leakage 
III 
-1 
1 
~ 


Output leakage 
ILa 
1 
~ 


Output Current @ 2.4V 
IOH 
-1 
mA 


Output Current @ .4V 
101. 
+4 
mA 


Supply Current 
Icc 
6 
mA 
2 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
pF 


Output Capacitance 
COUT 
7 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Data to ClK Setup 
toe 
35 
ns 


ClK to Data Hold 
teOH 
40 
ns 


ClK to Data Delay 
teoo 
125 
ns 


ClK low Time 
tel 
125 
ns 


ClK High Time 
teH 
125 
ns 


ClK Frequency 
teu< 
DC 
4.0 
MHz 


ClK Rise and Fall 
tR. tF 
500 
ns 


RST to ClK Setup 
tec 
1 
J1S 


ClK to RST Hold 
teCH 
40 
ns 


RST Inactive Time 
teWH 
125 
ns 


RST to I/O High Z 
tcoz 
50 
ns 


RST to Message Ready 
tRF 
100 
ns 


DATA INPUTI 
OUTPUT 


DATAINPUTI 
OUTPUT 


TIMING 
DIAGRAM-MESSAGE 
READY 
Figure 7 


RST ON ANY WRITING 
PORT 


NOTES: 


1. All voltages 
are referenced 
to ground. 


2. All outputs 
are open. 


DALLAS 
SEMICONDUCTOR 


Dual Port RAM 


Application Note - 62 


DUAL 
PORT 


PORT 


A 


PORT 
B 


Memory 
devices 
and systems 
are diversifying 
and be- 


coming more complex 
out of necessity 
to support infor- 


mation processing 
needs. 
The need to centralize 
data 
storage 
in multiprocessor 
applications 
challenges 
both 


hardware 
and software 
designers. 
New ways must be 


found that consolidate 
system 
information 
that is con- 
trollable by more than one bus. 
In addition, systems are 


becoming 
more power conscious, 
particularly 
portable 


systems as they typically rely on some kind of recharge- 
able battery for power. 
For systems where shared bus 


access 
requirements 
are infrequent, 
but require many 
megabytes 
of memory to be transferred, 
a shared mass 
storage device such as a floppy disk drive or networked 
hard disk drive may suffice. 
However, for frequent, 
low 


density access, media such as hard drives or floppy dis- 
kettes are impractical 
and would greatly slow the rate at 


which data could be stored and retrieved. 
The DS 1609 


Dual Port Ram has been specifically 
designed 
to be 


able to meet high frequency, 
low volume 
data storage 


and 
retrieval 
between 
two 
asynchronous 
systems. 
With its ability to operate at voltages 
as low as 2.5 volts, 
the DS 1609 also fits easily into any portable application 
where power availability 
is limited. 


PIN CONFIGURATION 


AD7" 


AD6" 


ADS" 


AD4" 


AD3" 


AD2" 


AD1" 


ADO" 


WE" 


CE" 


OE" 


GND 


vcc 


OE. 


CEs 


WE. 


ADOs 


AD1. 


AD2s 


AD3s 


AD4s 


ADS. 


AD6B 


AD7s 


AD7" 
AD6" 
ADS" 
AD4" 
AD3" 
AD2" 
AD1" 
~~QSt. 
OE" 
GND 


Y.r:.c 
Q§s 
Q!;s 
WEs 
ADOs 
AD1s 
AD2s 
AD3s 
AD4s 


ADSs 
AD6. 
AD7s 


PIN DESCRIPTION 


vcc 


GND 


ADC>-AD7 


CE 


OE 


WE 


+5 VOLT SUPPLY 


GROUND 


PORT 
ADDRESSIOATA 


PORT 
ENABLE 


OUTPUT 
ENABLE 


WRITE 
ENABLE 


The type of bus which may be connected 
to either port 


of the DS1809 
is not limited to system 
level. A multi- 


plexed 
microprocessor 
address 
and data bus can be 


connected 
directly to either or both ports ofthe DS 1609. 


The device can be controlled 
from either b~ort 
sepa- 


rately by only three signals, OE, CE, and WE. 
The 0b- 


vious disadvantage 
of the multiplexed 
bus is the slightly 


reduced 
system 
performance 
because 
address 
and 


data 
information 
is being 
transmitted 
serially. 
The 


equally 
obvious 
advantage 
is the reduced 
pin count 


achievable 
by multiplexing 
the addressing 
and data 


buses. 


ReadlWrite 
access of either port is transferred 
as 8 bits 


address, followed 
by 8 bits of data. 
In a read cycle to a 


port, WE is inactive, 
and the cycle is initiated 
when CE 


goes active, which with the address latched, data is re- 
trieved under the control of OE. The rising edge of either 
CE or OE terminates 
the read cycle. 
For a write cycle, 


OE is inactive, and CE becoming 
active latches the ad- 


dress to be accessed, 
with WE becoming 
active. 


The DS1809 
dual port RAM has a special 
cell design 


that allows for simultaneous 
accesses 
from two ports. 


Because of this cell design, no arbitration 
is required for 
read cycles occurring 
at the same instant. However, 
an 


argument 
for arbitration 
can be made for reading 
and 


writing the cell at the exact same instant or a write from 
both ports at the same instant. 
If a write cycle occurs 


while a read cycle is in progress, the read cycle will likely 
recover either the old data or new data and not some 
combination 
of both. 
However, 
the write cycle will up- 


date the memory with correct data. Simultaneous 
write 


cycles to the same memory location pose the additional 
concern that the cell may be in contention 
causing a me- 


tastable 
state. 
Depending 
on the timing 
of the write 


cycles of port A and port e, the memory 
location 
could 


be left containing 
the data written from port A or the data 
from port e or some combination 
thereof. However, both 


concerns 
expressed 
above can be eliminated 
by disci- 


plined system software 
design. A simple way to assure 


that readlwrite 
contention 
does not occur is to perform 


redundant 
read cycles. 
Write/write 
contention 
needs 


can be avoided 
by assigning 
groups 
of addresses 
for 


write operations 
to one port only. Groups of data can be 


assigned check sum bytes which would guarantee 
cor- 


rect transmission. 
A software 
arbitration 
system 
using 


a "mail box" to pass 
status 
information 
can also be 


employed. 
Each port could be assigned 
a unique byte 


for writing status information 
which the other port would 


read. 
The status information 
could tell the reading port 


if any activity is in progress 
and indicate when activity is 


going to occur. 


The OS1809 is ideally suited for small microprocessor 
based systems which frequently 
utilize dedicated 
8 bit 
multiplexed 
address/data 
busses 
the following 
exam- 
ples deal with interfacing 
with the Intel 8086/8088 
series 


and the Motorola Hell series microprocessors. 


For implementation 
with the Intel 808618088 micropro- 


cessor family, the address/data 
pins of either port may 


be tied directly to the lower 8 address 
data lines of the 


Intel 8086 or 8088 microprocessor 
(Figure .!.L The RO 


pin from the microprocessor 
provides 
the OE i~ 
to 


the port on the OS1809, while WR provides 
the WE in- 


put to the port. 
The port's CE input may be conditioned 


by a system 
decoder, 
which 
would 
require 
the 8086's 


ALE output 
as an input to provide 
address 
latching. 


Several of the unused address/data 
lines from the 8086 


would also be required 
as inputs to indicate 
where the 


OS1809 resides in the system memory map. In applica- 
tions where 
multiple 
OS1809 ports are required, 
multi- 


ple CE outputs could be provided from a system decod- 
er using the ALE signal from an Intel 8086/8088 
with 


user specified 
address 
lines to generate 
mUltiple chip 


selects (Figure 3). 


FIGURE 2: 
MOTOROLA 
HC11 EXPANDED 
MODE 


For implementation 
with the Motorola 
HC11 micropro- 


cessor family, the address/data 
pins of either port on a 


OS 1609 may be directly ties to port C of an HC11 operat- 
ing in expanded 
mode (Figure 
2). 
Address 
pins from 


port B of the HC11 (As - A1S) may be used to provide the 
OS1609's 
location 
in the system 
memory 
map. 
The E 


signal, which is also an inputto the HC11, provides a bus 
clock 
to the system 
decoder 
indicating 
whether 
the 


HC11 is in an address or data cycle. 
The RJW input to 


the decoder 
indicates 
whether 
the HC 11 is writing 
or 


reading data in a data cycl~rom 
these J!:lputs, a sys- 


tem decoder 
can provide 
OE, WE, and CE outputs 
to 


OS1609. 
For applications 
where 
more density 
is re- 


quired, two OS1609's 
may be used. 
The same inputs, 
including 
a user selected 
combination 
of address 
lines 
~ 
- A1S can be used to prOVide OE, WE, and multiple 


CE signals for individual 
OS1609 devices 
(Figure 4). 
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The OS1609 may be used with other microprocessors 
without multiplexed 
busses, which have a separate 
ad- 


dress and data bus. 


FIGURE 
3: 
MULTIPLEXED 
INTERFACE 
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FIGURE 4: 
MOTOROLA 
HC11 EXPANDED 
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The 051609 
can be used as a go between 
with non- 


multiplexed 
microprocessors 
such as the Intel 386 or 


Motorola 
68030. 
Processor 
cycles 
to 
and 
from 
a 


051609 
must then be multiplexed 
specifically 
for the 
051609's 
address/data/bus. 
An example 
implementa- 


tion is shown below (Figure 5). 


FIGURE 5: 
SAMPLE 
IMPLEMENTATION; 
NON-MULTIPLEXED 
BUS 
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Inthis implementation, 
the lower 8 bits of a microproces- 


sor's address 
bus and data bus are connected 
to the 


multiplexed 
address 
and data inputs using two 74F157 


quad 2 input multiplexers. 
Each of the 74F157 devices 


takes 4 address and 4 data inputs originating 
from a mi- 


croprocessor 
or an external 
bus master. 
The 74F157s 


produce four outputs of multiplexed 
address/data 
infor- 


mation which can then be used by a 051609 
port. The 


E inputs of each 74F157 
may be tied to ground. 
The 5 


inputs on the 74F15Ts 
become control logic, and direct 


switching 
back and forth between 
passing the address 


lines or the data lines. 
Read and write enabling signals 


must be provided by the microprocessor 
or external bus 


master. 


The 051609 
Dual Port RAM is tailored for use with 8 bit 


multiplexed 
address/data 
bus microprocessors. 
The 


051609's 
unique 
asynchronous 
dual 
port access 
al- 
lows a system design to provide 
a 256 bytewide 
regis- 
ters which may be shared by two independent 
micropro- 


cessors. 
Multiple 
051609's 
may be tied together 
in a 


system to provide for 3 microprocessors 
having access 


to two 256 byte memories. 
Because 
of the multiplexed 


address/data 
bus, pin count and cost are kept to a mini- 


mum while providing 
for the unique asynchronous 
ac- 


cess. 
For systems which do not have a multiplexed 
ad- 


dress/data 
bus, 
minimal 
logic 
can 
convert 
separate 
address and data lines into a multiplexed 
address/data 


bus usable by the 051609. 


Intel, 8086, 8088, and 386 are trademarks 
of Intel Cor- 


poration. 
Motorola, 
HC11, and 68030, are trademarks 


of Motorola, 
Inc. 


General Information 


Silicon Timed Circuits 


Multiport Memory 


Nonvolatile RAM 


Intelligent Sockets 


Timekeeping 


User-Insertable Memory 


User-Insertable Memory (Secured) 


Battery Backup and Battery Chargers 


System Extension 


Sip Stik Prefabs 


Automatic Identification 


Microcontrollers 


Telecommunications 


Teleservicing 


Packages 


LLAS 
SEMICONDUCTOR 


DS1220ABI AD 


16K Nonvolatile SRAM 


• Data retention 
in the absence 
of Vcc 


• Data is automatically 
protected 
during power loss 


• Directly 
replaces 
2K 
x 
8 
volatile 
static 
RAM 
or 


EEPROM 


• Unlimited 
write cycles 


• Low-power 
CMOS 


• Over 10 years of data retention 


• Standard 
24-pin JEDEC pinout 


• Available 
in 100ns, 
120ns, 
150ns, 
or lOOns 
read 
access times 


• Read cycle time equals write cycle time 


• Lithium energy source is electrically 
disoonnected 
to 


retain freshness 
until power is applied for the first time 


• Optional ±5% and ±10% operating 
range 


• Optional 
industrial 
temperature 
range 
of -40°C 
to 


+85°C, designated 
IND 


DESCRIPTION 
The 
DS1220AB 
and 
DS1220AD 
are 16,384-bit, 
fully 


static, nonvolatile 
RAMs organiZed 
as 2048 words by 8 


bits. 
Each NV SRAM has a self-contained 
lithium ener- 


gy source and control circuitry that oonstantly 
monitors 


Vcc 
for an out-of-tolerance 
condition. 
When 
such a 


condition 
occurs, 
the lithium 
energy 
source 
automati- 


cally switches on and write protection 
is unconditionally 


enabled to prevent garbled data. The NV SRAM can be 
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- Power (+5V) 
- Write Enable 
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used in place of existing 2Kx 8 SRAMsdirectly 
oonform- 


ing to the popular 
bytewide 
24-pin DIP standard. 
The 


DS1220ABIAD 
also 
matches 
the pinout 
of the 2716 


EPROM or the 2816 EEPROM, 
allowing direct substitu- 


tion while enhancing 
performance. 
There is no limit on 


the number of write cycles that can be executed 
and no 


additional 
support circuitry 
is required for microproces- 


sor interface. 


READ MODE 
The DS1220AB 
and DS1220AD 
execute 
a read cycle 


whenever 
WE (Write Enable) is inactive (high) and CE 


(Chip Enable) is active (low). 
The unique address spe- 
cified by the 11 address inputs (Ao-A, 0) defines which of 


the 2048 bytes of data is to be accessed. 
Valid data will 


be available 
to the eight data output drivers within tACC 


(Access 
Time) 
after 
the last address 
input 
signal 
is 


stable, 
providing 
that the CE and OE (Output 
Enable) 


access 
times are also satisfied. 
If OE and CE access 


times are not satisfied, 
then data access must be mea- 


sured from the later occurring signal (CE or OE) and the 


limiting parameter 
is either tea for CE or toE for OE rath- 


er than address 
access. 


WRrrEMODE 
The DS1220AB 
and DS1220AD 
are in the write mode 


whenever 
the WE and CE signals are in the active (low) 


state after address 
inputs are stable. 
The latter occur- 


ring falling edge of CE or WE will determine 
the start of 


the write cycle. The write cycle is terminated 
by the ear- 


lier rising edge of CE or WE. All address inputs must be 
kept valid throughout 
the write cycle. WE must return to 


the high state for a minimum 
recovery time (lwR) before 


another 
cycle can be initiated. 
The OE control 
signal 


shouk:l be kept 
inactive 
(high) 
during 
write 
cycles 
to 


avoid bus contention. 
However, 
if the output bus has 
been enabled (CE and ~ 
active) then WE will disable 


the outputs 
in toow from its falling edge. 


ABSOLUTE MAXIMUM RATINGS· 
Voltage on Any Pin Relative to Ground 
Operating 
Temperature 


Storage 
Temperature 


Soldering 
Temperature 


The 
DS1220AB 
provides 
full functional 
capability 
for 


Vcc greater than 4.75 volts and write protects 
by 4.5V. 


The 
DS1220AD 
provides 
full functional 
capability 
for 


Vcc greater than 4.5 volts and write protects 
by 4.25V. 


Data is maintained 
in the 
absence 
of Vcc without 
any 


additional 
support circuitry. 
The nonvolatile 
static RAM 


constantly 
monitors 
V cc. 
Should 
the supply 
voltage 
decay, the RAM automatically 
write protects 
itself. 
All 


inputs to the RAM become 
"don't care" and all outputs 


are high impedance. 
As Vcc falls below approximately 


3.0 volts, the power switching 
circuit connects 
the lithi- 


um energy source to RAM to retain data. 
During pow- 


er-up, when Vcc 
rises above approximately 
3.0 volts, 


the power switching circuit connects 
external Vcc tothe 
RAM and disconnects 
the lithium energy 
source. 
Nor- 


mal RAM operation 
can resume after Vcc exceeds 
4.5 
volts 
for 
the 
DS1220AD 
and 
4.75 
volts 
for 
the 


DS1220AB. 


SHIPPING AND START-UP 
The DS1220ABlAD 
is shipped 
from 
Dallas 
Semicon- 


ductor 
with the lithium 
energy 
source 
disconnected, 


guaranteeing 
full energy 
capacity. 
When 
Vcc 
is first 


applied at a level of greater than VTPothe lithium energy 
source is enabled for battery backup 
operation. 


-0.3V to +7.0V 
O°C to +70°C; -4Q°C to +85°C for IND parts 
-40°C to +70°C; -40°C to +85°C for (ND parts 
260°C for 10 seconds 


• This is a stress 
rating 
only and functional 
operation 
of the device 
at these 
or any other 
conditions 
abov~ 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maxi- 


mum rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


DS1220AB 
Power Supply Voltage 
Vcc 
4.75 
5.0 
5.25 
V 


DS1220AD 
Power Supply Voltage 
Vcc 
4.50 
5.0 
5.50 
V 


Logic 1 
VIH 
2.2 
Vcc 
V 


Logic 0 
V1L 
0.0 
+0.8 
V 


(O°C to 70°C; Vcc=5V ± 10% for DS1220AD) 
(O°C to 70°C; Vcc=5V ± 5% for DS1220AB) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Leakage 
Current 
IlL 
-1.0 
+1.0 
J.1A 


I/O Leakage 
Current 
110 
-1.0 
+1.0 
J.1A 


CE~VIH~VCC 


Output Current 
@2.4V 
10H 
-1.0 
mA 


Output Current 
@0.4V 
IOL 
2.0 
mA 


Standby 
Current 
CE = 2.2V 
ICCS1 
5.0 
10.0 
mA 


Standby 
Current CE = V Cc-O.5V 
ICCS2 
3.0 
5.0 
mA 


Operating 
Current tevc=200ns 
ICCOl 
75 
mA 
(Commercial) 


Operating 
Current tevc=200ns 
ICCOl 
85 
mA 
(Industrial) 


Write Protection 
Voltage 
VTP 
4.5 
4.62 
4.75 
V 
(DS1220AB) 


Write Protection 
Voltage 
VTP 
4.25 
4.37 
4.5 
V 


(DS122OAD) 


DC TEST CONDITIONS 
Outputs 
open. 
All voltages 
are referenced 
to ground. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
10 
pF 


Input/Output 
Capacitance 
Cvo 
5 
12 
pF 


(O°C to 70°C; Vcc=5.0V 
± 10% for DS1220AD) 


(O°C to 70°C; Vcc=5.0V ± 5% forDS1220AB) 


DS1220ABlAD-100 
DS1220ABlAD-120 
DS1220ABlAD-150 
DS1220ABlAD-2llO 


PARAMETER 
SYM 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
UNITS 
NOTE 


Read Cycle 
lAc 
100 
120 
150 
200 
ns 
Time 


Access 
Time 
tACC 
100 
120 
150 
200 
ns 


OE to Output 
toE 
50 
60 
70 
100 
ns 
Valid 


CE to Output 
tee 
100 
120 
150 
200 
ns 
Valid 


OE orCEto 
tCOE 
5 
5 
5 
5 
ns 
5 
Output Active 


DS122l1AB1AD-100 
DS122l1AB1 AD-120 
DS122l1AB1 AD-150 
DS122l1AB/AD-200 


PARAMETER 
SYM 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
UNITS 
NOTE 


Output High Z 
too 
35 
35 
35 
35 
ns 
5 


from Ceseleo- 
tion 


Output 
Hold 
toH 
5 
5 
5 
5 
ns 
from Address 
Change 


Write Cycle 
twc 
100 
120 
150 
200 
ns 


Time 


Write Pulse 
twP 
75 
90 
100 
150 
ns 
3 


Width 


Address 
Setup 
tAW 
0 
0 
0 
0 
ns 


Time 


Write Recovery 
tWR 
10 
10 
10 
10 
ns 
Time 


Output High Z 
toow 
35 
35 
35 
35 
ns 
5 


from WE 


Output Active 
toEW 
5 
5 
5 
5 
ns 
5 
from WE 


Data Setup Time 
tos 
40 
50 
60 
80 
ns 
4 


Data Hold Time 
toH 
10 
10 
10 
10 
ns 
4 


AC TEST CONDITIONS 
Output 
Load: 100pF + 1TTL Gate 


Input Pulse Levels: OV - 3.0V 
Timing 
Measurement 
Referenoe 
Levels 
Input: 1.5V 
Output: 
1.5V 
Input Pulse Rise and Fall Tnnes: 5ns 


READ CYCLE (1) 
tRC 


ADDRESSES 


!co 


CE 


toE 


OE 


Dovr 
VOH 
V 


WRITE CYCLE 1 (2), (6), (7) 


ADDRESSES 


CE 


WE 


Do 


___ 
IA~_\. 
'-c __ 
J 
_ 
lEAKAGE 
CURRENT 
!... 
"'\ 


!L SUPPliED 
FROM 
I_ 
DATA RETENTION TIME 
•• I 


LITHIUM CELL 
toR 


SYM 
PARAMETER 
MIN 
MAX 
UNITS 
NOTES 


tpD 
CE at VIH before Power-Down 
0 
J1S 
10 


tF 
Vcc Slew from 4.75V to OV (CE at VIH) 
300 
J1S 
DS1220AB 


tF 
V cc slew from 4.5V to OV (CE at V IH) 
300 
J1S 
DS1220AD 


tR 
Vcc Slew from OV to 4.75V (CE at VIH) 
0 
J1S 
DS1220AB 


tR 
Vcc slew from OV to 4.5V (CE at VIH) 
0 
J1S 
DS1220AD 


tREC 
CE at VIH after Power-Up 
2 
125 
ms 


PARAMETER 


Expected 
Data Retention 
Time 


WARNING: 
Under no circumstances 
are negative 
undershoots, 
of any amplitude, 
allowed when device 
is in the battery backup 
mode. 


NOTES: 
1. WE is high for a read cycle. 


2. Oi: = V1Hor VIL. If OE = VIH during write cycle. the output buffers remain in a high impedance 
state. 
3. twp is specified 
as the logical AND of CE and WE. twp is measured 
from the latter of CE or WE going low to 
the earlier of CE or WE going high. 


4. tOH, tos are measured 
from the earlier of CE or WE going high. 


5. These parameters 
are sampled 
with a 5 pF load and are not 100% tested. 


6. If the CE low transition 
occurs simultaneously 
with or later than the WE low transition 
in write cycle 1, the out- 
put buffers 
remain in a high impedance 
state during this period. 


7. If the CE high transition 
occurs prior to or simultaneously 
with the WE high transition 
in write cycle 1, the output 
buffers remain in a high impedance 
state during this period. 


8. If WE is low or the WE low transition 
occurs prior to or simultaneously 
with the CE low transition, 
the output 
buffers remain in a high impedance 
state during 
this period. 


9. Each DS1220ABlAD 
has a built-in switch that disconnects 
the lithium source until Vcc 
is first applied 
by the 
user. 
The expected 
tOR is defined 
as accumulative 
time in the absence 
of V cc starting from the 
time power is 
first applied by the user. 
10. In a power down condition 
the voltage on any pin may not exceed the voltage 
on Vcc. 


DS1220AB/AD 
NV SRAM 24·PIN (720MIL) 


-1/- K 
-IGt- 


11 EQUAL SPACES AT -..j 


.100 :t,010TNA 


PKG 
24-P1N 


DIM 
MIN 
MAX 


A 
IN. 
1.320 
1.340 


MM 
33.53 
34.04 


B 
IN. 
0.695 
0.720 


MM 
17.65 
18.29 


C 
IN. 
0.390 
0.415 


MM 
9.91 
10.54 


D 
IN. 
0.100 
0.130 


MM 
2.54 
3.30 


E 
IN. 
0.017 
0.030 


MM 
0.43 
0.76 


F 
IN. 
0.120 
0.160 


MM 
3.05 
4.06 


G 
IN. 
0.090 
0.110 


MM 
2.29 
2.79 


H 
IN. 
0.590 
0.630 


MM 
14.99 
16.00 


J 
IN. 
0.008 
0.012 


MM 
0.20 
0.30 


K 
IN. 
0.015 
0.021 


MM 
0.38 
0.53 


DALLAS 
SEMICONDUCTOR 


DS1220Y 
16K Nonvolatile SRAM 


• Data retention 
in the absence 
of Vcc 


• Data is automatically 
protected 
during power loss 


• Directly 
replaces 
2K x 8 volatile 
static 
RAM 
or 


EEPROM 


• Unlimited 
write cycles 


• Low-power 
CMOS 


• Over 10 years of data retention 


• Standard 
24-pin JEDEC 
pinout 


• Available 
in 100ns, 
120ns, 
150ns, 
or 200ns 
read 


access times 


• Read cycle time equals write cycle time 


• Lithium energy source is electrically 
disconnected 
to 


retain freshness 
until power is applied for the first time 


• Full ± 10% operating 
range 


• Optional 
industrial 
temperature 
range 
of -40°C 
to 


+85°C, 
designated 
IND 


DESCRIPTION 
The DS1220Y 
16K Nonvolatile 
SRAM 
is a 16,384-bit, 


fully static, nonvolatile 
RAM organized 
as 2048 words 


by 8 bits. 
Each NV SRAM has a self-contained 
lithium 


energy source and control circuitry that constantly 
mon- 


itors Vcc for an out-of-tolerance 
condition. 
When such 


a condition 
occurs, the lithium energy source automati- 


cally switches on and write protection 
is unconditionally 


enabled to prevent garbled data. The NV SRAM can be 
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- Address 
Inputs 


- Chip Enable 
-Ground 
- Data In/Data Out 


- Power (+5V) 
- Write Enable 


- Output 
Enable 


used in place of existing 2K x 8 SRAMs directly conform- 
ing to the popular 
bytewide 
24-pin 
DIP standard. 
The 
DS1220Y also matches the pinout of the 2716 EPROM 
or the 2816 EEPROM, 
allowing direct substitution 
while 
enhancing 
performance. 
There is no limit on the num- 


ber of write cycles that can be executed 
and 
no addi- 


tional support circuitry is required for microprocessor 
in- 


terface. 


OPERATION 


READ MODE 
The 
DS1220Y 
executes 
a read cycle 
whenever 
WE 


(Write Enable) is inactive (high) and CE (Chip Enable) is 


active 
(low). 
The unique 
address 
specified 
by the 11 


address inputs (Ao-At 0) defines which ofthe 2048 bytes 
of data is to be accessed. 
Valid data will be available to 


the eight data output drivers within tACC (Access Time) 


after the last address 
input signal 
is stable, 
providing 


that CE and OE (Output 
Enable) access times are also 


satisfied. 
If OE and CE access times are not satisfied, 


then 
data 
access 
must 
be measured 
from 
the later 


occurring 
signal (CE or OE) and the limiting parameter 


is either teo for CE or toE for OE rather than address 
access. 


WRrrEMODE 
The DS1220Y 
is in the write 
mode whenever 
the WE 


and CE signals are in the active (low) state after address 
inputs are stable. 
The latter occurring falling edge of ~ 


or WE will determine 
the start of the write cycle. 
The 


write cycle is terminated 
by the earlier rising edge of CE 


or WE. All address inputs must be kept valid throughout 


the write cycle. 
WE must return to the high state for a 


minimum 
recovery time (tWR) before another cycle can 


be initiated. 
The OE control signal should be kept inac- 


tive (high) dUring write cycles to avoid bus contention. 


However, 
if the output bus has been enabled (eE and 


OE active) then WE will disable the outputs in toowfrom 


its falling edge. 


DATA RETENTION 
MODE 
The DS 1220Y provides full functional 
capability 
for Vcc 4 


greater than 4.5 volts and write protects at 4.25 nominal. 


Data is maintained 
in the absence 
of Vcc without 
any 


additional 
support 
circuitry. 
The DS1220Y 
constantly 


monitors 
Vcc. 
Should 
the supply 
voltage 
decay, 
the 


RAM automatically 
write protects itself. 
All inputs to the 


RAM become 
·don't care" and all outputs 
are high im- 


pedance. 
As Vcc falls below approximately 
3.0 volts, 


the power switching 
circuit connects 
the lithium energy 


source to RAM to retain data. 
During power-up, 
when 


Vcc 
rises 
above 
approximately 
3.0 volts, 
the power 


switching 
circuit connects 
external Vcc to the RAM and 


disconnects 
the lithium 
energy 
source. 
Normal 
RAM 


operation 
can resume after Vcc exceeds 
4.5 volts. 


ABSOLUTE 
MAXIMUM 
RATINGS· 


Voltage on Any Pin Relative to Ground 
Operating 
Temperature 
Storage 
Temperature 
Soldering 
Temperature 


-0.3V to +7.0V 
O°C to +70°C; 
-40°C to +85°C for INO parts 
-40°C to +70°C; -40°C to +85°C for INO parts 
260°C for 10 seconds 


• This is a stress 
rating 
only and functional 
operation 
of the device 
at these 
or any other conditions 
above 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maxi- 
mum rating 
conditions 
for extended 
periods 
of time' may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply Voltage 
VCC 
4.5 
5.0 
5.5 
V 


Input Logic 1 
V1H 
2.2 
Vcc 
V 


Input Logic 0 
VIL 
0.0 
+0.8 
V 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Leakage 
Current 
IlL 
-1.0 
+1.0 
!1A 


I/O Leakage 
Current 
110 
·1.0 
+1.0 
!1A 


CE~V'H~VCC 


Output Current 
@ 2.4V 
10H 
-1.0 
mA 


Output Current@ 
0.4V 
lot.. 
2.0 
mA 


Standby 
Current 
CE = 2.2V 
ICCSl 
3.0 
7.0 
mA 


Standby 
Current CE = Vcc-O.5V 
ICCS2 
2.0 
4.0 
mA 


Operating 
Current tevc=200ns 
ICCOl 
75 
mA 
(Commercial) 


Operating 
Current tevc=200ns 
ICC01 
85 
mA 
(Industrial) 


Write Protection 
Voltage 
VTP 
4.25 
V 


DC TEST CONDITIONS 
Outputs 
open. 


All voltages 
are referenced 
to ground. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
10 
pF 


Input/Output 
Capacitance 
Cvo 
5 
12 
pF 


DS1220Y·100 
DS1220Y·120 
DS1220Y·150 
DS1220Y·200 


PARAMETER 
SYM 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
UNITS 
NOTE 


Read Cycle Time 
tRC 
100 
120 
150 
200 
ns 


Access Time 
tACC 
100 
120 
150 
200 
ns 


OE to Output 
toE 
50 
60 
70 
100 
ns 
Valid 


CE to Output 
tea 
100 
120 
150 
200 
ns 
Valid 


5E orCEto 
tCOE 
5 
5 
5 
5 
ns 
5 
Output Active 


Output High Z 
too 
35 
35 
35 
35 
ns 
5 
from Deselection 


Output Hold from 
toH 
5 
5 
5 
5 
ns 
Address 
Change 


Write Cycle Time 
twc 
100 
120 
150 
200 
ns 


Write Pulse Width 
twP 
75 
90 
100 
150 
ns 
3 


Address 
Setup 
tAW 
0 
0 
0 
0 
ns 
Time 


Write Recovery 
tWR 
10 
10 
10 
10 
ns 
Time 


Output High Z 
toow 
35 
35 
35 
35 
ns 
5 
from WE 


Output Active 
toEW 
5 
5 
5 
5 
ns 
5 
from WE 


Data Setup Time 
tos 
40 
50 
60 
80 
ns 
4 


Data Hold Time 
tOH 
10 
10 
10 
10 
ns 
4 


AC TEST CONDITIONS 
Output 
Load: 
100pF + 1TTL Gate 


Input Pulse Levels: 0-3.0V 


Timing 
Measurement 
Reference 
Levels 


Input:1.5V 
Output: 
1.5V 
Input Pulse Rise and Fall Times: 5ns 


Dill 


VIL 
VIL 


WRrrE 
CYCLE 2 (2), (8) 
twc 


ADDRESSES 


CE 


7 


DOUT 


DIN 
VIL 
VIL 


011502517 


4-12 


LEAKAGE 
CURRENT 
IL SUPPLIED 
FROM 
UTHIUMCELL 
__ 
r-----\. '-C -~~ 
_ 


I.. 
DATA RETENTION 
TIME 
"I 


tOR 


SYMBOL 
PARAMETER 
MIN 
MAX 
UNITS 
NOTES 


tpo 
CE at VIH before Power-Down 
0 
IJS 
10 


tF 
Vee Slew from 4.5V to OV (CE at V1H) 
100 
IJS 


tR 
Vee Slew from OV to 4.5V (CE at VIH) 
0 
IJS 


tREe 
CE at V1Hafter Power-Up 
2 
ms 


SYMBOL 


toR 


PARAMETER 


Expected 
Data Retention 
Time 


WARNING: 
Under no circumstance 
are negative undershoots, 
of any amplitude, 
allowed when device is in battery backup mode. 


NOTES 
1. WI: is high for a read cycle. 


2. OE = VIH or VI.. 
If OE = VIH during a write cycle, the output buffers remain in a high impedance 
state. 


3. twP is specified 
as the logical AND of CE and WE. twP is measured 
from the latter of CE or WE going low to 
the earlier of CE or WE going high. 


4. tOH. tos are measured 
from the earlier of CE or WE going high. 


5. These parameters 
are sampled 
with a 5 pF load and are not 100% tested. 


6. If the CE low transition 
occurs simultaneously 
with or later than the WE low transition 
in write cycle 1, the out- 


put buffers 
remain in a high impedance 
state during this period. 


7. If the CE high transition 
occurs prior to or simultaneously 
with the WE high transition, 
the output buffers remain 
in a high impedance 
state during this period. 


8. If WE is low or the WE low transition 
occurs prior to or simultaneously 
with the CE low transition, 
the output 
buffers 
remain 
in a high impedance 
state during this period. 


9. Each DS1220Y 
is marked with a 4-digit date code AABB. 
AA designates 
the year of manufacture. 
BB desig- 


nates the week of manufacture. 
The expected 
tOR is defined 
as starting at the date of manufacture. 


10. In a power down condition 
the voltage 
on any pin may not exceed the voltage of Vcc. 


DS1220Y 
NV SRAM 24-PIN (720MIL) 


PKG 
2A-AN 


DIM 
IIIN 
MAX 


A 
IN. 
1.320 
1.340 


MM 
33.53 
34.04 


B 
IN. 
0.695 
0.720 


MM 
17.65 
18.29 


C 
IN. 
0.390 
0.415 


MM 
9.91 
10.54 


0 
IN. 
0.100 
0.130 


MM 
2.54 
3.30 


E 
IN. 
0.017 
0.030 


MM 
0.43 
0.76 


F 
IN. 
0.120 
0.160 


MM 
3.05 
4.06 


G 
IN. 
0.090 
0.110 


MM 
2.29 
2.711 


H 
IN. 
0.590 
0.630 


MM 
14.119 
16.00 


J 
IN. 
0.008 
0.012 


MM 
0.20 
0.30 


K 
IN. 
0.015 
0.021 


MM 
0.38 
0.53 


DALLAS 
SEMICONDUCTOR 


DS1225ABI AD 


64K Nonvolatile SRAM 


• Data retention 
in the absence 
of Vcc 


• Data is automatically 
protected 
during power loss 


• Directly 
replaces 
8K x 8 volatile 
static 
RAM or EE- 
PROM 


• Unlimited 
write cycles 


• Low-power 
CMOS 


• Over 10 years of data retention 


• Standard 
28-pin JEDEC pinout 


• Available 
in 150ns, 
170ns, 
or 200ns 
read 
access 
times 


• Read cycle time equals write cycle time 


• Lithium energy source is electrically 
disconnected 
to 
retain freshness 
until power is applied for the first time 


• Optional 
±5% and ± 10% operating 
range 


• Optional 
industrial 
temperature 
range 
at -40oC 
to 


+SSOC, designated 
IND 


DESCRIPTION 
The 
DS1225AB 
and 
DS1225AD 
64K 
Nonvolatile 
SRAMs are 65,536-bit, 
fully static, nonvolatile 
RAMs or- 
ganized as 8192 words by 8 bits. 
Each NV SRAM has a 


self-contained 
lithium energy source and control circuit- 


ry that constantly 
monitors 
Vcc for an out-at-tolerance 
condition. 
When such a condition occurs; the lithium en- 


ergy source automatically 
switches on and write protec- 


tion is unconditionally 
enabled to prevent garbled data. 


61 
28 to 


1112 
27 II 


lI3 
266 
64 
25m 


m5 
249 


66 
23m 


117 
221!1!J 


me 
216 


lI9 
20m 
610 
19 m 


611 
18 m 


1112 
17111 


1!1113 
16 9 


II 14 
15 II 


vcc 
III 
WE 


NC 


AS 


1.9 


A11 


OE 


1.10 


CE 


007 


DQ6 


DQ5 


DQ4 


DQ3 


28-Pin Encapsulated 
Package 


(720 Mil Extended) 


PIN DESCRIPTION 
AO-A12 
CE 
GND 
DQO-OO7 
Vcc 
WE 
OE 
NC 


- Address 
Inputs 


- Chip Enable 
- Ground 
- Data In/Data Out 


- Power (+5V) 
- Write Enable 
- Output Enable 
- No Connect 


The NV SRAM can be used in place of existing 8K x 8 
SRAMs 
directly 
conforming 
to the 
popular 
bytewide 


28-pin DIP standard. 
The DS1225ABlAD 
also matches 
the pinout of the 2764 EPROM or the 2864 EEPROM, 


allowing 
direct 
substitution 
while 
enhancing 
perform- 


ance. There is no limit on the number of write cycles that 
can be executed 
and no additional 
support 
circuitry 
is 


required for microprocessor 
interface. 


OPERATION 


READ MODE 
The DS1225AB 
and DS1225AD 
execute 
a read cycle 
whenever 
WE (Write Enable) 
is inactive (high) and CE 


(Chip Enable) is active (low). 
The unique address spe- 


cified by the 13 address inputs (Ao-A12) defines which of 
the 8192 bytes of data is to be accessed. 
Valid data will 


be available 
to the eight data output drivers within tACC 


(Access 
Time) 
after the 
last address 
input 
signal 
is 


stable, providing 
that CE and OE (Output 
Enable) 
ac- 


cess times 
are also satisfied. 
If OE and CE access 


times are not satisfied, 
then data access must be mea- 


sured from the later occurring 
signal (CE or OE) and the 


limiting parameter 
is eitherteo 
for CE or toE for OE rath- 


er than address 
access. 


WRITE MODE 
The DS1225AB 
and DS1225AD 
are in the write mode 


whenever 
the WE and CE signals are in the active (low) 


state after address 
inputs are stable. 
The latter occur- 


ring falling edge of CE or WE will determine 
the start of 


the write cycle. 
The write cycle is terminated 
by the ear- 
lier rising edge of CE or WE. All address inputs must be 


kept valid throughout 
the write cycle. WE must return to 


the high state for a minimum 
recovery time (tWR) before 
another 
cycle can be initiated. 
The OE control 
signal 
should 
be kept 
inactive 
(high) 
during 
write 
cycles 
to 


avoid bus contention. 
However, 
if the output bus has 


been enabled (CE and OE active) then WE will disable 


the outputs in toow 
from its falling edge. 


DATA RETENTION 
MODE 


The 
DS1225AB 
provides 
full functional 
capability 
for 


VCC greater 
than 4.75 volts and write protects 
at 4.5 


volts. The DS1225AD 
provides full functional 
capability 


for Vcc greater than 4.5 volts and write protects by 4.25 


volts. 
Data is maintained 
in the absence of Vcc without 


any additional 
support 
circuitry. 
The NV SRAM 
con- 


stantly monitors V CC. Should the supply voltage decay, 


the RAM automatically 
write protects itself. 
All inputs to 


the RAM become 
"don't care" and all outputs are high 


impedance. 
As Vcc falls below approximately 
3.0 volts, 


the power switching 
circuit connects 
the lithium energy 


source to RAM to retain data. 
During power-up, 
when 


Vcc 
rises above 
approximately 
3.0 volts, 
the power 


switching 
circuit connects 
external VCCto the RAM and 


disconnects 
the lithium energy 
source. 
Normal 
RAM 


operation 
can resume 
after V cc exceeds 
4.5 volts for 


the OS 1225AD and 4.75 volts for the OS 1225AB. 


FRESHNESS 
SEAL 
The DS1225AB 
and DS1225AD 
are shipped from Dal- 


las Semiconductor 
with the lithium energy 
source dis- 


connected, 
guaranteeing 
full energy 
capacity. 
When 


Vcc is first applied at a level of greater than VTF>,the lithi- 
um energy source is enabled for battery backup opera- 
tion. 


ABSOLUTE 
MAXIMUM 
RATINGS· 
Voltage on Any Pin Relative 
to Ground 


Operating 
Temperature 
Storage Temperature 
Soldering 
Temperature 


-0.3V to +7.0V 
O°C to +70°C; 
-40°C to +85°C for INO parts 
-40°C to +70°C; -40°C to +85°C for INO parts 
260°C for 10 seconds 


• This is a stress 
rating 
only and functional 
operation 
of the device 
at these 
or any other conditions 
above 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maxi- 


mum rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


OS1225AB 
Power Supply Voltage 
Vcc 
4.75 
5.0 
5.25 
V 


OS1225AO 
Power Supply Voltage 
Vcc 
4.50 
5.0 
5.5 
V 


Logic 1 
V1H 
2.2 
Vcc 
V 


Logic 0 
VIL 
0.0 
+0.8 
V 


(oOe to 70oe; Vcc=5V ± 10% for DSl225AD) 


(OOe to 70oe; Vcc=5V ± 5% for DS1225AB) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Leakage 
Current 
IlL 
-1.0 
+1.0 
I-1A 


110 Leakage 
Current 
110 
-1.0 
+1.0 
I-1A 


CE>VIH<VCC 


Output Current 
@2.4V 
IoH 
-1.0 
mA 


Output Current 
@0.4V 
10l 
2.0 
mA 


Stancby 
Current CE = 22.V 
Iccs1 
5.0 
10.0 
mA 


Stancby 
Current CE = Vcc..(J.5V 
ICCS2 
3.0 
5.0 
mA 


Operating 
Current 
tevc=200ns 
Icco1 
75 
mA 


(Commercia~ 


Operating 
Current 
tevc=200ns 
ICC01 
85 
mA 


(Industrial) 


Write Protection 
Voltage 
VTP 
4.50 
4.62 
4.75 
V 
(OS1225AB) 


Write Protection 
Voltage 
VTP 
4.25 
4.37 
4.5 
V 


(OS1225AO) 


DC TEST CONDITIONS 
Outputs 
Open 


All Voltages 
Are Referenced 
to Ground 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
10 
pF 


Input'Output 
Capacitance 
Cvo 
5 
10 
pF 


(O°C to 70°C; Vcc=5.0V ± 10% for DS1225AD) 
(O°C to 70°C; Vcc=5.0V 
± 5% for DS1225AB) 


OS1225-16O 
OS1225-170 
OS1225-200 


PARAMETER 
SYMBOL 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
UNITS 
NOTES 


Read Cyde 
Time 
tRC 
150 
170 
200 
ns 


Access Time 
tACC 
150 
170 
200 
ns 


OE to Output 
Valid 
toE 
70 
80 
100 
ns 


CE to Output Valid 
teo 
150 
170 
200 
ns 


OE or CE to Output 
teOE 
5 
5 
5 
ns 
5 
Active 


Output 
High Z from 
too 
35 
35 
35 
ns 
5 


Deselection 


Output 
Hold from 
toH 
5 
5 
5 
ns 


Address 
Change 


Write Cycle Time 
twc 
150 
170 
200 
ns 


Write Pulse Width 
twp 
100 
120 
150 
ns 
3 


Address 
Setup Time 
tAW 
0 
0 
0 
ns 


Write Recovery 
Time 
tWR 
10 
10 
10 
ns 


Output 
High Z from WE 
toow 
35 
35 
35 
ns 
5 


Output Active from WE 
toEW 
5 
5 
5 
ns 
5 


Data Setup Time 
tos 
60 
70 
80 
ns 
4 


Data Hold Time 
tOH 
10 
10 
10 
ns 
4 


AC TEST CONDITIONS 
Output 
Load: 100 pF + 11TL Gate 
Input Pulse Levels: 0 - 3.0V 
Timing 
Measurement 
Reference 
Levels 
Input: 1.5V 
Output: 
1.5V 
Input Pulse Rise and Fall Times: 5ns 


7 


Ycc 


DS1225AB4.75Y 
DS1225AD 
4.5Y- 
- 


LEAKAGE 
CURRENT 


IL SUPPLIED 
FROM 


LITHIUM 
CELL 


CE 
_~}--\. 
'-C --~~_ 


~ 
DATA RETENTION 
TIME 
.1 


toR 


SYM 
PARAMETER 
MIN 
MAX 
UNITS 
NOTES 


tpD 
CE at VIH before Power-Down 
0 
J.1s 
10 


IF 
Vcc Slew from 4.75V to OV (CE at Vltt> 
300 
J.1s 
DS1225AB 


IF 
Vcc Slew from 4.5V to OV (CE at VIH) 
300 
J.1s 
DS1225AD 


lR 
Vcc Slew from OVto 4.75V (~ 
at VIH) 
0 
J.1s 
DS1225AB 


lR 
Vcc Slew from OVto 4.5V (CEat VIH) 
0 
J.1s 
DS1225AD 


tREC 
CE at VIH after Power-Up 
2 
125 
ms 


SYM 
PARAMETER 
MIN 
MAX 
UNITS 
NOTES 


tOR 
Expected Data Retention Time 
10 
years 
9 


WARNING: 
Under no circumstance are negative undershoots, of any amplitude. allowed when device is in battery backup mode. 


NOTES 


1. WE is high for a read cycle. 


2. OE = VIH or VIL. If OE = VIH during write cycle, the output buffers remain in a high impedance 
state. 


3. twP is specified 
as the logical 
AND 
of CE and WE. twP is measured 
from the latter of CE or WE going low to 
the earlier of CE or WE going high. 


4. tOH, tos are measured 
from the earlier of CE or WE going high. 


5. These parameters 
are sampled 
with a 5 pF load and are not 100% tested. 


6. If the CE low transition 
occurs simultaneously 
with or later than the WE low transition 
in write cycle 1, the out- 
put buffers remain in a high impedance 
state during this period. 


7. If the CE high transition 
occurs prior to or simultaneously 
with the WE high transition 
in write cycle 1, the output 
buffers remain in a high impedance 
state during this period. 


8. If WE is low or the WE low transition 
occurs prior to or simultaneously 
with the CE low transition, 
the output 
buffers remain in a high impedance 
state during this period. 


9. Each DS1225ABlAD 
has a built-in switch that disconnects 
the lithium source 
until Vcc 
is first applied 
by the 
user. 
The expected 
tOR is defined 
as accumulative 
time in the absence 
of Vcc starting from the time power is 
first applied by the user. 


10. In a power down oondition 
the voltage 
on any pin may not exceed the voltage 
on Vce. 


DS1225AB/AD 
NONVOLATILE 
SRAM 28·PIN 720 MIL MODULE 


PKG 
2&-PlN 


DIll 
loIN 
MAX 


A 
IN. 
1.520 
1.540 
MM 
38.61 
39.12 


B 
IN. 
0.895 
0.720 
MM 
17.65 
18.29 


C 
IN. 
0.395 
0.415 
MM 
10.03 
10.54 


0 
IN. 
0.100 
0.130 
MM 
2.54 
3.30 


E 
IN. 
0.017 
0.030 
MM 
0.43 
0.76 


F 
IN. 
0.120 
0.160 
MM 
3.05 
4.06 


G 
IN. 
0.090 
0.110 
MM 
2.29 
2.79 


H 
IN. 
0.590 
0.630 
MM 
14.99 
16.00 


J 
IN. 
0.008 
0.012 
MM 
0.20 
0.30 


K 
IN. 
0.015 
0.021 
MM 
0.38 
0.53 


DALLAS 
SEMICONDUCTOR 
DS1225D/E 


64K Nonvolatile SRAM 


FEATURES 


• Data retention 
in the absence 
of Vcc 


• Data is automatically 
protected 
during power loss 


• Directly 
replaces 
8K x 8 volatile 
static 
RAM 
or 


EEPROM 


• Unlimited 
write cycles 


• Low-power 
CMOS 


• Over 10 years elf data retention 


• Standard 
28-pin JEDEC pinout 


• Available 
in 70, 85, 100, or 120 ns read access times 


• Read cycle time equals write cycle time 


• Optional 
±5% and ± 10% operating 
range 


• Optional 
industrial 
temperature 
range 
of -40°C 
to 


+SSOC, designated 
IND 


DESCRIPTION 
The DS1225Dand 
DS1225Eare 
65,536-bit, 
fully static, 


nonvolatile 
RAMs organized 
as 8192 words by 8 bits. 


Each NV SRAM 
has a self-contained 
lithium 
energy 


source 
and 
control 
circuitry 
that 
constantly 
monitors 


Vcc 
for an out-of-tolerance 
condition. 
When 
such a 


condition 
occurs, 
the lithium energy 
source 
automati- 


cally switches on and write protection 
is unconditionally 


enabled to prevent garbled data. The NV SRAM can be 


III 
28 I 


12 
27 1 


13 
26 III 


1114 
25 I 


115 
24 11 


116 
231 


117 
2211 


118 
21 I 


III 
2011 


1110 
111II 


l1li11 
18 III 


112 
17 IlII 


IIJ 13 
16 III 


1114 
15 I 


VCC 
91 


WE 


NC 


AIJ 


All 


Al1 


OE 


A10 


CE 


007 


DQ6 


DQ5 


DQ4 


D03 


used in place of existing 8K x 8 SRAMs directly conform- 


ing to the popular 
bytewide 
28-pin DIP standard. 
The 


DS1225D/E 
also 
matches 
the 
pinout 
of 
the 
2764 


EPROM or the 2864 EEPROM, allowing direct substitu- 


tion while enhancing 
performance. 
There is no limit on 


the number of write cycles that can be executed 
and no 


additional 
support circuitry 
is required for microproces- 


sor interface. 


AS 


A4 


A3 


A2 


Al 


Ao 


DQO 


001 


DQ2 


GND 


28-Pin 
Encapsulated 
Package 


(740 Mil Rush Bottom) 


PIN DESCRIPTION 
AO - A12 
- Address 
Inputs 


CE 
- Chip Enable 
GND 
-Ground 
DOO-DQ7 
- Data IrVData Out 


Vcc 
- Power (+5V) 
WE 
- Write Enable 
OE 
- Output 
Enable 
NC 
- No Connect 


NOTE: 
Pins 1 & 26 missing 
by design 


READ MODE 
The OS12250/E 
executes 
a read cycle whenever WE 


(Write Enable) is inactive (high) and CE (Chip Enable) is 


active (low). The unique address specified by the 13 ad- 


dress inputs (AO-A 12) defines which of the 8192 bytes 
of data is to be accessed. 
Valid data will be available to 


the eight data output drivers within tACC (Access lime) 


after the last address 
input signal 
is stable, 
providing 


that CE and OE (Output Enable) access times are also 


satisfied. 
If OE and CE access times are not satisfied, 


then data access must be measured 
from the later oc- 


curring signal (CE or OE) and the limiting parameter 
is 


either tea for CE or toE for OE rather than address ac- 
cess. 


WRITE MODE 
The 
OS12250/E 
are in the write 
mode whenever 
the 


WE and CE signals are in the active (low) state after ad- 
dress inputs are stable. The latter occurring falling edge 


of CE or WE will determine 
the start of the write cycle. 
The write cycle is terminated 
by the earlier rising edge of 


CE 
or WE. 
All 
address 
inputs 
must 
be kept 
valid 


throughout 
the write cycle. 
WE must retum to the high 


ABSOLUTE 
MAXIMUM 
RATINGS· 


Voltage on Any Pin Relative to Ground 
Operating 
Temperature 


Storage Temperature 
Soldering 
Temperature 


cycle can be initiated. 
The OE control signal should be 


kept inactive (high) during write cycles to avoid bus con- 
tention. 
However, 
if the output bus has been enabled 


(CE and OE active) then WE will disable 
the outputs in 


toow 
from its falling edge. 


DATA RETENTION 
MODE 
The OS 1225E provides 
full functional 
capability 
for Vcc 


greater 
than 4.75 volts and write protects 
at 4.5 volts. 


The OS 12250 provides full functional 
capability 
for VCC 


greater than 4.5 volts and write protects 
by 4.25 volts. 


Data is maintained 
in the absence 
of Vcc without 
any 


additional 
support circuitry. 
The OS12250/E 
constantly 
monitors 
Vcc. 
Should 
the supply 
voltage 
decay, the 


RAM automatically 
write protects itself. 
All inputs to the 


RAM become 
"don't care" and all outputs 
are high im- 


pedance. 
As Vcc falls below approximately 
3.0 volts, 


the power switching 
circuit connects 
the lithium energy 


source to RAM to retain data. 
During power-up, 
when 


Vcc 
rises 
above 
approximately 
3.0 volts, 
the power 


switching circuit connects 
external Vcc to the RAM and 


disconnects 
the lithium 
energy 
source. 
Normal 
RAM 


operation 
can resume 
after V cc exceeds 
4.5 volts for 


the OS12250 
and 4.75 volts for the OS1225E. 


-0.3V to +7.0V 
O·C to +70·C; -40·C to +85·C for INO parts 
-40·C to +70·C; 
-40·C to +85·C for INO parts 


260·C for 10 seconds 


• This 
is a stress 
rating 
only and functional 
operation 
of the device 
at these 
or any other 
conditions 
above 


those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maxi- 


mum rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


OS12250 
Power Supply Voltage 
Vcc 
4.50 
5.0 
5.5 
V 


OS1225E 
Power Supply Voltage 
Vcc 
4.75 
5.0 
5.25 
V 


Logic 1 
VIH 
2.2 
Vcc 
V 


Logic 0 
VL 
0.0 
+0.8 
V 


(O°C to 70°C; Vcc=5V ± 10% for 0812250) 


(O°C to 70°C; Vcc=5V ± 5% for 081225E) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Leakage 
Current 
IlL 
-1.0 
+1.0 
f.lA 


VO Leakage 
Current 
110 
-1.0 
+1.0 
f.lA 


CE>VIH<VCC 


Output Current 
@2.4V 
10H 
-1.0 
mA 


Output Current 
@0.4V 
IOL 
2.0 
mA 


Standby 
Current CE = 2.2V 
ICCS1 
5.0 
10.0 
mA 


Standby 
Current CE = Vcc-o.5V 
ICCS2 
3.0 
5.0 
mA 


Operating 
Current teyc= 10008 
ICC01 
75 
mA 
(Commercial) 


Operating 
Current 
teYc=100ns 
ICC01 
85 
mA 
(Industrial) 


Write Protection 
Voltage 
VTP 
4.50 
4.62 
4.75 
V 
(OS12250) 


Write Protection 
Voltage 
VTP 
4.25 
4.37 
4.5 
V 
(OS1225E) 


DC TEST CONDITIONS 
Outputs 
Open 


All Voltages 
Are Referenced 
to Ground. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
10 
pF 


Input/Output 
Capacitance 
Cvo 
5 
10 
pF 


(oOe to 70oe; Vcc=5.0V + 10% for 0812250) 
(oOe to 70oe; Vcc=5.0V ± 5% for 081225E) 


DS122SDIE-70 
DS1225DIE-a5 
DS1225DIE-1OCJ 
DS1225DIE-120 


PARAMETER 
SYM 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
UNITS 
NOTES 


Read Cycle lime 
tRC 
70 
85 
100 
120 
ns 


Aocesslime 
tAcc 
70 
85 
100 
120 
ns 


OE to Output 
toE 
35 
45 
50 
60 
ns 


Valid 


CE to Output 
tee 
70 
85 
100 
120 
ns 


Valid 


OE orCEto 
teoE 
5 
5 
5 
5 
ns 
5 


Output Active 


Output High Z 
too 
25 
25 
25 
25 
ns 
5 


from Deselection 


Output Hold from 
toH 
5 
5 
5 
5 
ns 


Address Change 


Write Cycle lime 
twc 
70 
85 
100 
120 
ns 


Write Pulse 
twP 
55 
65 
75 
90 
ns 
3 


Width 


Address Setup 
tAW 
0 
0 
0 
0 
ns 


lime 


Write Recovery 
tWR 
10 
10 
10 
10 
ns 


Time 


Output High Z 
toow 
25 
25 
25 
25 
ns 
5 
from WE 


Output Active 
toEW 
5 
5 
5 
5 
ns 
5 


from WE 


Data Setup lime 
tos 
30 
35 
40 
50 
ns 
4 


Data Hold lime 
tOH 
10 
10 
10 
10 
ns 
4 


AC TEST CONDITIONS 
Output Load: 100 pF + 1TTL Gate 
Input Pulse Levels: 0 - 3.0V 
liming Measurement Reference Levels 
Input: 1.5V 
Output: 1.5V 
Input Pulse Rise and Fall Times: 5ns 


Vcc 


051225E4.75V 
051225D4.5V 


CE 
r 
") 


"\ 
{ 


LEAKAGE CURRENT 
'- 
C 


IL SUPPLIED FROM 
~ 
DATARETENTION TIME 
~I 
lITHIUM CelL 
loR 


SYM 
PARAMETER 
MIN 
MAX 
UNITS 
NOTES 


tpo 
CE at VIH before 
Power-Down 
0 
J.1s 
10 


tF 
Vcc Slew from 4.75V to OV (~at 
V,H> 
300 
J.1S 
OS1225E 


If 
Vcc Slew from 4.5V to OV (CI: at VIH) 
300 
J.1S 
OS12250 


tR 
Vcc Slew from OV to 4.75V (CE at VIH> 
0 
J.1S 
OS1225E 


tR 
Vcc Slew from OV to 4.5V (CI: at VIH) 
0 
J.1s 
OS12250 


tREc 
CE at V1Hafter Power-Up 
2 
125 
ms 


SYM 
PARAMETER 
MIN 
MAX 
UNITS 
NOTES 


toR 
~~Oa~R~em~nTlme 
10 
years 
9 


WARNING: 
Under no circums~nce 
are negative 
undershoots. 
of any amplitude. 
allow~ 
when device is in battery backup mode. 


NOTES 


1. WE is high for a Read Cycle. 


2. OE = VIH or V1l. 
If OE = VIH during write cycle, the output buffers remain in a high impedance 
state. 


3. twP is specified 
as the logical 
AND 
of CE and WE. twp is measured 
from the latter of CE or WE going low to 
the earlier of CE or WE going high. 


4. toH. tos are measured 
from the earlier of CE or WE going high. 


5. These parameters 
are sampled 
with a 5 pF load and are not 100% tested. 


6. If the CE low transition 
occurs simultaneously 
with or later than the WE low transition 
in write cycle 1, the out- 
put buffers remain 
in a high impedance 
state during this period. 


7. If the CE high transition 
occurs prior to or simultaneously 
with the WE high transition 
in write cyde 
1, the output 
buffers remain in a high impedance 
state during this period. 


8. If WE is low or the WE low transition 
occurs prior to or simultaneously 
with the CE low transition. 
the output 
buffers 
remain in a high impedance 
state during this period. 


9. Each DS1225D/E 
is marked with a 4-digit date code AABB. 
AA designates 
the year of manufacture. 
BB des- 
ignates the week of manufacture. 
The expected 
tOR is defined 
as starting 
at the date of manufacture. 


10. In a power down condition 
the voltage on any pin may not exceed the voltage on V ce. 


DS1225DIE 
NONVOLATILE 
SRAM 28-PIN 740 MIL MODULE 


•• 
1k 
Jot- 
-II- 
K 
-IGr- 
f 


13 EQUAl SPACES AT -..j 


•loo±.010TNA 


PKG 
28-P1N 


DIM 
•••• 
MAX 


A 
IN. 
1.520 
1.540 


MM 
38.61 
39.12 


B 
IN. 
0.6115 
0.720 


MM 
17.65 
18.29 


C 
IN. 
0.350 
0.375 


MM 
8.89 
11.53 


° 
IN. 
0.100 
0.130 


MM 
2.54 
3.30 


E 
IN. 
0.015 
0.035 


MM 
0.38 
0.811 


F 
IN. 
0.110 
0.140 


MM 
2.79 
3.56 


GIN. 
0.090 
0.110 


MM 
2.29 
2.711 


H 
IN. 
0.5110 
0.630 


MM 
14.1111 
16.00 


J 
IN. 
0.008 
0.012 


MM 
0.20 
0.30 


K 
IN• 
0.015 
0.021 


MM 
0.38 
0.53 


DALLAS 
SEMICONDUCTOR 
DS1225Y 
64K Nonvolatile SRAM 


• Data is automatically 
protected 
during power loss 


• Directly 
replaces 
8K x 8 volatile 
static 
RAM or EE- 
PROM 


• Unlimited 
write cycles 


• Low-power 
CMOS 


• Over 10 years of data retention 


• Standard 
28-pin JEDEC pinout 


• Available 
in 16Ons, 170ns, 
or 200ns 
read 
access 
times 


• Read cycle time equals write cycle time 


• Full ±10% operating 
range 


• Optional 
industrial 
temperature 
range 
of -40·C 
to 
+85·C, 
designated 
IND 


DESCRIPTION 
The DS1225Y 
64K Nonvolatile 
SRAM 
is a 65,536-bit, 
fully static, nonvolatile 
RAM organized 
as 8192 words 
by 8 bits. 
Each NV SRAM has a self-contained 
lithium 
energy source and control circuitry that constantly 
mon- 


itors Vcc for an out-of-tolerance 
condition. 
When such 


a condition 
occurs, the lithium energy source automati- 
cally switches on and write protection 
is unconditionally 


enabled to prevent garbled data. The NV SRAM can be 


11 
28 f!J 
12 
27 g 


~3 
26 1 
14 
25 I 


115 
2,4 m 
16 
231 
17 
22111 


1118 
211 
19 
20 D 
110 
19 II 
iii 11 
18 m 


11112 
17 g 


11113 
16 III 
114 
15 m 


A2 


Al 


AO 


DQO 


DQl 


DQ2 


GND 


vcc .- 
WE 


NC 


AS 


A9 


All 


OE 


Al0 


CE 


007 


DQ6 


DCl5 


DQ4 


DQ3 


28-Pin Encapsulated 
Package 
(720 Mil Extended) 


PIN DESCRIPTION 
Ao-A12 
CE 
GND 
DOo-[)(q 
Vcc 
WE 
OE 


NC 


- Address 
Inputs 


- Chip Enable 
- Ground 
- Data In/Data Out 


- Power (+5V) 
- Write Enable 
- Output 
Enable 


- No Connect 


used in place of existing 8Kx 8 SRAMs directly conform- 
ing to the popular 
bytewide 
28-pin 
DIP standard. 
The 


DS1225Y also matches the pinout of the 2764 EPROM 
or the 2864 EEPROM, 
allowing direct substitution 
while 


enhancing 
performance. 
There is no limit on the num- 


ber of write cycles that can be executed 
and no addition- 
al support circuitry is required for microprocessor 
inter- 


face. 


OPERATION 


READ MODE 
The 
DS1225Y 
executes 
a read cycle 
whenever 
WE 


(Write Enable) is inactive (high) and CE (Chip Enable) is 


active (low). The unique address specified by the 13 ad- 


dress inputs (Ao-A12) defines which of the 8192 bytes of 
data is to be accessed. 
Valid data will be available to the 


eight data output drivers within tACC (Access Time) after 


the last address input signal is stable, providing 
that CE 


and OE (Output Enable) access times are also satisfied. 


If OE and ~ 
access times are not satisfied, 
then data 


access must be measured 
from the later occurring 
sig- 


nal (CE or OE) and the limiting parameter 
is either tea 


for CE or toe for OE rather than address 
access. 


WRrrEMODE 
The DS1225Y 
is in the write mode whenever 
the WE 


and CE signals are in the active (low) state after address 


inputs are stable. 
The latter occurring falling edge of CE 


or WE will determine 
the start of the write cycle. 
The 


write cycle is terminated 
by the earlier rising edge of CE 


or WE. All address inputs must be kept valid throughout 


the write cycle. 
WE must return to the high state for a 


minimum 
recovery time (tWR) before another cycle can 
be initiated. 
The OE control signal should be kept inac- 


tive (high) during write cycles to avoid bus contention. 
However, 
if the output bus has been enabled (CE and 


OEactive) then WE will disable the outputs in toow from 


its falling edge. 


DATA RETENTION 
MODE 
The OS 1225Y provides 
full functional 
capability 
for VCC 


greater than 4.5 volts and write protects at 4.25 nominal. 


Data is maintained 
in the absence 
of Vcc without 
any 


additional 
support 
circuitry. 
The DS1225Y 
constantly 


monitors 
Vcc. 
Should 
the supply 
voltage 
decay, the 


RAM will automatically 
write protect itself. 
All inputs to 


the RAM become 
"don't care" and all outputs 
are high 


impedance. 
As Vcc falls below approximately 
3.0 volts, 


the power switching 
circuit connects 
the lithium energy 


source to RAM to retain data. 
During power-up, 
when 


Vcc 
rises above 
approximately 
3.0 volts, 
the power 


switching circuit connects 
external Vcc to the RAM and 


disconnects 
the lithium 
energy 
source. 
Normal 
RAM 


operation 
can resume after Vcc exceeds 
4.5 volts. 


ABSOLUTE 
MAXIMUM 
RATINGS· 
Voltage on Any Pin Relative 
to Ground 


Operating 
Temperature 
Storage 
Temperature 
Soldering 
Temperature 


-0.3V to +7.0V 
O°C to +70°C; -40°C to +85°C for INO parts 
-40°C to +70°C; -40°C to +85°C for INO parts 
260°C for 10 seconds 


• This 
is a stress 
rating 
only and functional 
operation 
of the device 
at these 
or any other conditions 
above 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maxi- 


mum rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


RECOMMENDED 
DC OPERATING 
CONDITIONS 
(O°C to 70°C 


PARAMETER 
SYM 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply Voltage 
VCC 
4.5 
5.0 
5.5 
V 


Input Logic 1 
VIH 
2.2 
VCC 
V 


Input Logic 0 
V1L 
0.0 
+0.8 
V 


DC ELECTRICAL 
CHARACTERISTICS 
(O°C to 700C; 
Vcc 
= 5V ± 10010 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Leakage 
Current 
IlL 
-1.0 
+1.0 
IlA 


VO Leakage 
Current 
110 
-1.0 
+1.0 
IlA 
CE~VIHSVCC 


Output Current @ 2.4V 
IOH 
-1.0 
mA 


Output Current @ 0.4V 
IOL 
2.0 
mA 


Standby 
Current 
CE = 2.2V 
ICCS1 
5 
10 
mA 


Standby 
Current 
CE = Vcc-o.5V 
ICCS2 
3 
5 
mA 


Operating 
Current tevc=200ns 
ICC01 
75 
mA 


(Commercia~ 


Operating 
Current tevc=200ns 
ICC01 
85 
mA 


(Industrial) 


Write ProteGtion Voltage 
VTP 
4.25 
V 
10 


DC TEST CONDITIONS 
Outputs 
open. 
All voltages 
are referenced 
to ground. 


AC ELECTRICAL 
CHARACTERISTICS 
(O°C to 70°C, Vcc=5.0V ± 10%) 


DS1225Y-150 
DS1225Y·170 
DS1225Y-200 


PARAMETER 
SYMBOL 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
UNITS 
NOTES 


Read Cyde 
Time 
tRC 
150 
170 
200 
ns 


AceessTime 
tACC 
150 
170 
200 
ns 


OE to Output 
Valid 
toE 
70 
80 
100 
ns 


CE to Output Valid 
teo 
150 
170 
200 
ns 


OEorCEto 
teOE 
5 
5 
5 
ns 
5 
Output Active 


Output 
High Z from De- 
too 
35 
35 
35 
ns 
5 
selection 


Output 
Hold from Ad- 
toH 
5 
5 
5 
ns 
dress Change 


Write Cycle Time 
twc 
150 
170 
200 
ns 


Write Pulse Width 
twP 
100 
120 
150 
ns 
3 


Address 
Setup Time 
tAW 
0 
0 
0 
ns 


Write Recovery 
Time 
tWR 
10 
10 
10 
ns 


Output 
High Z from WE 
toow 
35 
35 
35 
ns 
5 


Output Active from WE 
toEw 
5 
5 
5 
ns 
5 


Data Setup Time 
tos 
60 
70 
80 
ns 
4 


Data Hold Time 
toH 
10 
10 
10 
ns 
4 


AC TEST CONDmONS 
Output Load: 
1OOpF+ 1TTL Gate 
Input Pulse Levels: 0-3.0V 
Timing 
Measurement 
Reference 
Levels 
Input:1.5V 
Output: 
1.5V 
Input Pulse Rise and Fall Times: 50$ 


PARAMETER 
SYMBOL 
MIN 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
10 
pF 


Input/Output 
Capacitance 
Cvo 
10 
pF 


LEAKAGE 
CURRENT 
IL SUPPLIED 
FROM 
LITHIUM 
CELL 


CE_~r------<"')\.. 
"')>---C 
-~{ 
_ 


~ 
DATA RETENTION 
TIME 
••t 


tOR 


SYM 
PARAMETER 
MIN 
MAX 
UNITS 
NOTES 


tpo 
CE at VIH before Power-Down 
0 
J.lS 
10 


tF 
Vcc Slew from 4.5V to OV (CE at VIH) 
100 
J.lS 


tR 
V cc Slew from OV to 4.5V (CE at VIH) 
0 
J.lS 


tREC 
CE at VIH after Power-Up 
2 
ms 


SYM 
PARAMETER 
MIN 
MAX 
UNITS 
NOTES 


tOR 
Expected 
Data Retention 
Time 
10 
years 
9 


WARNING: 
Under no circumstance 
are negative 
undershoots, 
of any amplitude, 
allowed when device is in battery backup mode. 


NOTES 


1. WE is high for a read cycle. 


2. OE = VIH or VIL. If OE = V1Hduring a write cycle. the output buffers remain in a high impedance 
state. 


3. twP is specified 
as the logical AND of CE and WE. twP is measured 
from the latter of CE or WE going low to 
the earlier of CE or WE going high. 


4. tOH. tos are measured 
from the earlier of CE or WE going high. 


5. These parameters 
are sampled 
with a 5 pF load and are not 100% tested. 


6. If the CE low transition 
occurs simultaneously 
with or later than the WE low transition 
in Write Cycle 1. the out- 
put buffers remain in a high impedance 
state during this period. 


7. If the CE high transition 
occurs prior to or simultaneously 
with the WE high transition. 
the output buffers remain 
in a high impedance 
state during this period. 


8. If WE is low or the WE low transition 
occurs prior to or simultaneously 
with the CE low transition. 
the output 
buffers remain in a high impedance 
state during this period. 


9. Each DS1225Y 
is marked with a 4-digit date code AABB. 
AA designates 
the year of manufacture. 
BB desig- 
nates the week of manufacture. 
The expected 
tOR is defined 
as starting 
at the date of manufacture. 
. 


10. In a power down condition 
the voltage on any pin may not exceed the voltage on V cc. 


DS1225Y 
NONVOLATILE 
SRAM 28-PIN 720 MIL MODULE 


PKG 
28-P1N 


DIM 
loiN 
MAX 


A 
IN. 
1.520 
1.540 
MM 
38.61 
39.12 


B 
IN. 
0.695 
0.720 
MM 
17.65 
18.29 


C 
IN. 
0.395 
0.415 
MM 
10.03 
10.54 


0 
IN. 
0.100 
0.130 
MM 
2.54 
3.30 


E 
IN. 
0.017 
0.030 
MM 
0.43 
0.76 


F 
IN. 
0.120 
0.160 


MM 
3.05 
4.06 


G 
IN. 
0.090 
0.110 
MM 
2.211 
2.711 


H 
IN. 
0.590 
0.630 
MM 
14.99 
16.00 


J 
IN. 
0.008 
0.012 
MM 
0.20 
0.30 


K 
IN. 
0.015 
0.021 
MM 
0.38 
0.53 


DALLAS 
SEMICONDUCTOR 
DS1230V/AB 


256K Nonvolatile SRAM 


• Data retention 
in the absence 
of Vcc 


• Data is automatically 
protected 
during the decrease 


in Vcc 
at power loss 


• Directly 
replaces 
32K x 8 volatile 
static RAM or EE- 


PROM 


• Low-power 
CMOS 


• Over 10 years of data retention 


• Standard 
28-pin JEDEC 
pinout 


• Available 
in 70, 85, 100, 120, 150, or 200 ns read ao- 


cess times 


• Read cycle time equals write cyde time 


• Lithium energy source is electrically 
disconnected 
to 


retain freshness 
until power is applied forthe first time 


• Optional ±5% and ± 10% operating 
range 


• Optional 
industrial 
temperature 
range 
of -40°C 
to 


+85°C, designated 
(ND 


DESCRIPTION 


The 
DS1230AB 
and 
DS1230Y 
256K 
Nonvolatile 


SRAMs are a 262,144-bit, 
fully static, nonvolatile 
RAMs 


organized 
as 32,768 words by 8 bits. 
Each NV S RAM 


has a self-contained 
lithium energy source and control 


circuitry that constantly 
monitors Vcc for an out-of-toler- 


ance condition. 
When such a condition occurs, the lithi- 
um energy 
source 
is automatically 
switched 
on and 
write protection 
is unconditionally 
enabled 
to prevent 


PIN ASSIGNMENT 


A14 
28 
vcc 
91 
A12 
2 
27 
WE 


A7 
3 
26 
A13 


A6 
4 
25 
AS 


AS 
5 
24 
A9 


A4 
6 
23 
All 


A3 
7 
22 
OE 


A2 
8 
21 
Al0 


Al 
9 
20 
CE 


AO 
10 
19 
D07 


DOO 
11 
18 
D06 


DOl 
12 
17 
DOS 


D02 
13 
16 
DQ4 


GND 
14 
15 
DQ3 


28-PIN ENCAPSULATED PACKAGE 


(740 MIL EXTENDED) 


PIN DESCRIPTION 


AO - A14 
- 
Address 
Inputs 
CE 
- 
Chip Enable 


GND 
- 
Ground 


DQO- D07 
- 
Data In/Data Out 


Vcc 
- 
Power (+5V) 


WE 
- 
Write Enable 
OE 
- 
Output Enable 


garbled data. The NV SRAM can be used in place of ex- 
isting 32K x 8 static 
RAMs directly 
conforming 
to the 


popularbytewide 
28 pin DIP standard. 
The DS1230AB 


also matches the pinout of the 28256 EEPROM, 
allow- 


ing direct 
substitution 
while 
enhancing 
performance. 


There is no limit on the number of write cycles that can 
be executed 
and no additional 
support 
circuitry 
is re- 


quired for microprocessor 
interface. 


READ MODE 


The DS1230Y/AB 
executes 
a read cycle whenever 
WE 


(Write Enable) 
is inactive 
(high) and CE (Chip Enable) 


is active (low). 
The unique address specified 
by the 15 
address 
inputs (Ao - A14) defines 
which of the 32,768 


bytes of data is to be accessed. 
Valid data will be avail- 
able to the eight data output drivers within tACC (Access 
Time) after the last address input signal is stable, provid- 
ing that CE and OE (Ou~t 
Enable) 
access times are 


also satisfied. 
If OE and CE access times are not satis- 


fied then data access must be measured 
from the later 


oc~rring 
signal (CE or OE) and the limiting parameter 


is eitherteo 
for CE or tOE for OE rather than address ac- 


cess. 


WRITE 
MODE 


The DS 1230YI AB is in the write mode whenever 
the WE 


and CE signals are in the active (low) state after address 
inputs are stable. 
The later occurring falling edge of CE 
or WE will determine 
the start of the write cycle. 
The 


write cycle is terminated 
by the earlier rising edge of CE 


or WE. All address inputs must be kept valid throughout 
the write cycle. 
WE must return to the high state for a 


minimum 
recove~me 
(tWR) before another cycle can 


be initiated. 
The OE control signal should be kept inac- 


tive (high) during write cycles to avoid bus contention. 
However, 
if the ~ut 
bus has been enabled 
(CE and 


OE active) then WE will disable the outputs in toow from 
its falling edge. 


DATA RETENTION 
MODE 


The 
DS1230AB 
provides 
full functional 
capability 
for 


Vcc 
greater 
than 4.75 volts and write protects 
at 4.5 


volts. 
The DS1230Y 
provides 
full functional 
capability 
for V cc greater than 4.5 volts and write protects 
by 4.25 
volts. 
Data is maintained 
in the absence 
of Vcc without 
any additional 
support 
circuitry. 
The nonvolatile 
static 
RAM constantly 
monitors 
Vcc. 
Should the supply volt- 


age decay, the RAM automatically 
write protects 
itself. 


All inputs to the RAM become 
"don't care" and all out- 
puts are high impedance. 
As Vcc falls below approxi- 
mately 3.0 volts, the power 
switching 
circuit 
connects 


the lithium energy source to RAM to retain data. 
During 
power-up, 
when 
Vcc 
rises above 
approximately 
3.0 
volts, the power switching 
circuit connects 
external Vcc 
to the RAM and disconnects 
the lithium energy source. 


Normal RAM operation 
can resume after Vcc exceeds 


4.5 volts for DS1230Y and 4.75volts,forthe 
DS1230AB. 


FRESHNESS 
SEAL AND SHIPPING 


The DS1230Y/AB 
is shipped 
from Dallas Semiconduc- 


tor with the lithium energy source disconnected, 
guar- 
anteeing full energy capacity. 
When Vcc is first applied 
at a level of greater 
than 4.25 volts, the lithium energy 
source is enabled for battery back-up 
operation. 


BATTERY 
REDUNDANCY 


Battery redundancy 
is provided to ensure reliability. 
The 
DS1230Y/AB 
contains 
two lithium 
energy 
cells sepa- 


rated 
by an internal 
isolation 
switch. 
During 
battery 
backup time the cell with the highest voltage 
is selected 
for use. 
If one battery fails, the other battery automati- 


cally takes over. The switch between 
batteries 
is trans- 


parent to the user. 


ABSOLUTE 
MAXIMUM 
RATINGS· 


VOLTAGE ON ANY PIN RELATIVETO GROUND 
OPERATING TEMPERATURE 
STORAGE TEMPERATURE 
SOLDERING TEMPERATURE 


-0.3V TO +7.0V 
OOCTO 70°C, -40°C TO +85°C FOR IND PARTS 
-40°C TO +70oC, -40°C TO +85°C FOR IND PARTS 
260°C FOR 10 SECONDS 


·This is a stress rating only and functional operation of the device at these or any other conditions above those 
indicated in the operation sections of this specification is not implied. 
Exposure to absolute maximum rating 
conditions for extended periods of time may affect reliability. 


RECOMMENDED 
DC OPERATING 
CONDITIONS 
(O°C TO 70°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


DS1230AB Power Supply 
Vcc 
4.75 
5.0 
5.25 
V 
Voltage 


OS1230Y Power Supply Voltage 
Vcc 
4.5 
5.0 
5.5 
V 


Logic 1 
VIH 
2.2 
Vcc 
V 


Logic 0 
Vll 
0.0 
0.8 
V 


DC ELECTRICAL 
CHARACTERISTICS 
(O°C TO 70°C; 
Vcc = 5V ± 5% FOR DS1230AB) 


(O°C TO 70°C; Vcc = 5V ± 10% FOR DS1230y) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Leakage Current 
III 
-1.0 
+1.0 
f.1A 


VO Leakage Current 
110 
-1.0 
+1.0 
f.1A 
CE~VIH 
~Vcc 


Output Current @ 2.4V 
10H 
-1.0 
mA 


Output Current @ 0.4V 
10l 
2.0 
mA 


Standby Current CE = 2.2V 
ICCS1 
5.0 
10.0 
mA 


Standby Current CE = Vcc-O.5V 
ICCS2 
3.0 
5.0 
mA 


Operating Current 
ICCOl 
85 
mA 


Write Protection Voltage 
VTP 
4.50 
4.62 
4.75 
V 
(DS1230AB) 


Write Protection Voltage 
VTP 
4.25 
4.37 
4.5 
V 


(DS1230Y) 


CAPACITANCE 
(tA = 25°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
10 
pF 


Input/Output Capacitance 
Cvo 
5 
10 
pF 


, ce- 
o 
(OOCTO 70°C; Vcc = SV ± 10% FOR DS1230y) 


DS1230Y-70 
DS1230Y-85 
DS1230Y-100 


PARAMETER 
SYMBOL 
DS1230AB-70 
DS1230AB-85 
DS1230AB-100 
UNITS 
NOTES 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


Read Cycle lime 
tRC 
70 
85 
100 
ns 


Access lime 
tACC 
70 
85 
100 
ns 


OE to Output Valid 
toE 
35 
45 
50 
ns 


CE to Output Valid 
teo 
70 
85 
100 
ns 


OE or CE to Output Active 
teOE 
5 
5 
5 
ns 
5 


Oulput High Z from Dese- 
too 
25 
30 
35 
ns 
5 


laction 


Output 
Hold from Address 
toH 
5 
5 
5 
ns 
Change 


Write Cycle lime 
twc 
70 
85 
100 
ns 


Write Pulse Width 
twP 
55 
65 
75 
ns 
3 


Address 
Setup lime 
tAW 
0 
0 
0 
ns 


Write Recovery 
Time 
tWR 
15 
15 
15 
ns 


Output 
High Z from WE 
toow 
25 
30 
35 
ns 
5 


Output Active from WE 
toEW 
5 
5 
5 
ns 
5 


Data Setup Time 
tos 
30 
35 
40 
ns 
4 


Data Hold Time from WE 
tOH 
15 
15 
15 
ns 
4 


AC ELECTRICAL 
CHARACTERISTICS 
- (CONTINUED) 


DS1230Y-120 
DS1230Y-15O 
DS1230Y-200 


PARAMETER 
SYMBOL 
DS1230AB-12O 
DS1230AB-150 
DS1230AB-200 
UNITS 
NOTES 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


Read Cycle lime 
tRC 
120 
150 
200 
ns 


Access Time 
tACC 
120 
150 
200 
ns 


OE to Output Valid 
toE 
60 
70 
100 
ns 


CE to Output Valid 
teo 
120 
150 
200 
ns 


OE or CE to Output Ae- 
teOE 
5 
5 
5 
ns 
5 
live 


Oulput High Z from Dese- 
too 
35 
35 
35 
ns 
5 


laction 


Output Hold from Address 
toH 
5 
5 
5 
ns 
Change 


Writs Cycle Time 
twc 
120 
150 
200 
ns 


Writs Pulse Width 
twP 
90 
100 
100 
ns 
3 


Address Setl.p lime 
tAW 
0 
0 
0 
ns 


Writs Recovery lime 
tWR 
15 
15 
15 
ns 


Output High Z from WE 
toow 
35 
35 
35 
ns 
5 


Output Active from WE 
toEW 
5 
5 
5 
ns 
5 


Data Setup lime 
tos 
50 
60 
80 
ns 
4 


Data Hold lime 
from WE 
tOH 
15 
15 
15 
ns 
4 


READ CYCLE 


WRITE CYCLE 1 


WRITE CYCLE 
2 


POWER-DOWN/POWER-UP 
CONDITION 


_~J--ss--",~I_ 


.1 


POWER·DOWN/POWER·UP 
TIMING 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


CE, at V1Hbefore Power-Down 
tpo 
0 
J.1S 
12 


Vee slew from 4.7fN to OV (CE at VIW 
tF 
300 
J.1S 
DS1230AB 


Vee slew from 4.fN to OV (CE at VIH) 
tF 
300 
J.1S 
DS1230Y 


Vcc slew from OV to 4.fN (CE at VIH) 
tR 
0 
J.1S 
DS1230Y 


Vcc slew from OV to 4.7fN 
(CE at VIW 
tR 
0 
J.1S 
DS1230Y 


CE, at V1Hafter Power-Up 
tREe 
2 
125 
ms 


Expected 
Data Retention 
Time 


WARNING 


Under no circumstance 
are negative undershoots, 
of any amplitude, 
allowed when device is in battery backup mode. 


NOTES 


1. 
WE is high for a Read Cycle. 


2. 
OE = VIH or VIL. If OE = VIH during write cyde, 
the output buffers remain in a high impedance 
state. 


3. 
~ 
is specified 
as the logical AND of CE and 
WE. 
twP is measured 
from the latter of CE or 
WE going low to the earlier of CE or WE going 
high. 


4. 
tOH, tos are measured 
from the earlier of CE or 
WE going high. 


5. 
These parameters 
are sampled 
with a 5 pF load 


and are not 100% tested. 


6. 
If the CE low transition 
occurs simultaneously 
with or latter than the WE low transition 
in Write 


Cycle 1, the output buffers remain in a high im- 
pedance 
state during this period. 


7. 
If the CE high transition 
occurs prior to or simul- 
taneously 
with the WE high transition, 
the output 
buffers 
remain in high impedance 
state during 
this period. 


8. 
If WE is low or the WE low transition 
occurs prior 
to or simultaneously 
with the CE low transition, 
the output buffers 
remain in a high impedance 
state during this period. 


9. 
Each DS 1230Y has a built-in switch that discon- 
nects the lithium source until Vec is first applied 
by the user. 
The expected 
tOR is defined 
as ac- 


cumulative 
time in the absence 
of Vcc starting 
from the time power is first applied by the user. 


10. 
All DC operating 
conditions, 
DC electrical 
char- 


acteristics, 
and AC electrical 
characteristics 
ap- 


ply to both standard 
parts and those designated 


IND. 
Parts with the IND designation 
meet speci- 


fications 
over a temperature 
range of -40°C to 


+850C. 


11. 
The expected 
data retention 
time for parts desig- 


nated IND meet or exceed the specified 
toR at 


25°C. 
IND parts which are continuously 
ex- 


posed to 85°C will have a tOR of 2 years. 
The 
amount 
of time that IND parts are exposed 
to 


temperatures 
of less than 85°C will significantly 


prolong data retention 
time. 
For example, 
parts 


exposed 
continuously 
to temperatures 
of 70°C 
will have a tOR of 7 years. 


12. 
In a power down condition 
the voltage on any pin 


may not exceed the voltage 
on Vee. 


DC TEST CONDITIONS 
Outputs 
Open 


Cycle = 200 ns for operating 
current 


All voltages 
are referenced 
to ground 


AC TEST CONDITIONS 


Output Load: 
100 pF + 1TTL Gate 
Input Pulse Levels: 
0 - 3.0V 
Timing Measurement 
Reference 
Levels 


Input: 
1.5V 
Output: 
1.5V 
Input pulse Rise and Fall Times: 
5 ns 


DS1230Y/AB 
NONVOLATILE 
SRAM 28 PIN 740 MIL MODULE 


PKG 
28-PIN 


DIM 
M1N 
MAX 


A 
IN. 
·1.520 
1.540 
MM 
38.61 
39.12 


B 
IN. 
0.720 
0.740 
MM 
18.29 
18.80 


C 
IN. 
0.395 
0.415 
MM 
10.03 
10.54 


0 
IN. 
0.100 
0.130 
MM 
2.54 
3.30 


E 
IN. 
0.017 
0.030 
MM 
0.43 
0.76 


F 
IN. 
0.120 
0.160 
MM 
3.05 
4.06 


G 
IN. 
0.090 
0.110 


MM 
2.29 
2.79 


H 
IN. 
0.590 
0.630 


MM 
14.99 
16.00 


J 
IN. 
0.008 
0.012 


MM 
0.20 
0.30 


K 
IN. 
0.015 
0.021 


MM 
0.38 
0.53 


DALLAS 
SEMICONDUCTOR 
DS1245Y/AB 
1024K Nonvolatile SRAM 


• Data retention 
in the absence 
of Vcc 


• Data is automatically 
protected 
during power loss 


• Directly replaces 
128K x 8 volatile static RAM or EE- 
PROM 


• Unlimited 
write cycles 


• Low-power 
CMOS operation 


• Over 10 years of data retention 


• Standard 
32-pin JEDEC 
pinout 


• Available 
in 70, 85,100 
or 120 ns read access times 


• Full ± 10% operating 
range (DS1245Y) 


• Optional 
±5% operating 
range (DS1245AB) 


• Lithium energy source is electrically 
disconnected 
to 
retain 
freshness 
until power 
is applied 
for the first 
time. 


• Optional 
industrial 
temperature 
range 
of -40°C 
to 
+85oC, designated 
IND 


DESCRIPTION 


The 
DS1245Y/AB 
1024K 
Nonvolatile 
SRAM 
is 
a 
1,048,576-bit, 
fully static, nonvolatile 
SRAM organized 
as 131,072 
words 
by 8 bits. 
The DS1245Y/AB 
has a 
self-contained 
lithium energy source and control circuit- 
ry which 
constantly 
monitors 
Vcc 
for an out-of-toler- 
ance condition. 
When such a condition occurs, the lithi- 
um energy 
source 
is automatically 
switched 
on and 
write protection 
is unconditionally 
enabled 
to prevent 
garbled data. In addition the device has the ability to un- 


PIN ASSIGNMENT 


NC 
32 
vcc 


A16 
2 
31 
A15 


A14 
3 
30 
NC 


A12 
4 
29 
WE 


A7 
5 
28 
A13 


A6 
6 
27 
A8 


AS 
7 
26 
A9 


M 
8 
25 
All 


A3 
9 
24 
OE 


A2 
10 
23 
A10 


Al 
11 
22 
CE 


AO 
12 
21 
D07 


DOO 
13 
20 
DQ6 


DOl 
14 
19 
DOS 


D02 
15 
18 
D04 


GND 
16 
17 
DQ3 


32-PIN ENCAPSULATED PACKAGE 
(740 MIL EXTENDED) 


PIN DESCRIPTION 


AO - A16 
- 
Address 
Inputs 


CE 
- 
Chip Enable 


GND 
- 
Ground 


DOO-D07 
- 
Data In/Data Out 


Vcc 
- 
Power(+5V) 


WE 
- 
Write Enable 


OE 
- 
Output Enable 


NC 
- 
No Connect 


conditionally 
write protect blocks of memory 
so that in- 
advertent 
write cycles do not corrupt program 
and spe- 
cial data space. The nonvolatile 
static RAM can be used 
in place of existing 
128K x 8 static RAM directly 
con- 
forming 
to the popular 
bytewide 
32-pin 
DIP standard. 


There is no limit on the number of write cycles which can 
be executed 
and no additional 
support 
circuitry 
is re- 


quired for microprocessor 
interface. 


OPERATION 
- READ MODE 


The DS1245Y/AB 
executes a read cycle whenever 
WE 


(Write Enable) 
is inactive (high) and CE (Chip Enable) 


is active (low). 
The unique address 
specified 
by the 17 


address 
inputs (Ao - A16) defines which of the 131,072 


bytes of data is accessed. 
Valid data will be available 


to the eight 
data output 
drivers 
within 
tACC (Access 


Time) after the last address input signal is stable, provid- 
~ 
that CE and OE access times are also satisfied. 
If 


OE and CE access times are not satisfied, then data ac- 
cess must be measured 
from the later occurring 
signal 


(CE or OE) and the limiting parameter 
is either tce for 


CE or toE for OE rather than address 
access. 


OPERATION 
- WRITE MODE 


The OS 1245Y1AB is in the writemode 
whenever 
the WE 


and CE signals are in the active (low) state after address 
inputs are stable. 
The later occurring 
falling edge of C E 
or WE will determine 
the start of the write cycle. 
The 
write cycle is terminated 
by the earlier rising edge of CE 


or WE. All address inputs must be kept valid throughout 
the write cycle. 
WE must return to the high state for a 


minimum 
recove~me 
(tWR) before another cycle can 


be initiated. 
The OE control signal should be kept inac- 


tive (high) during write cycles to avoid bus contention. 
However, 
if the ~ut 
bus has been enabled 
(CE and 


OE active) then WE will disable the outputs in toowfrom 
its falling edge. 


DATA RETENTION 
MODE 


The nonvolatile 
static RAM provides 
full functional 
ca- 


pability for Vcc greater than 4.5 volts and write protects 


by 4.37 volts nominal (V cc greater than 4.75V and write 
protect at 4.62V nominal for DS1245AB). 
Data is main- 


tained in the absence of Vcc without any additional 
sup- 


port circuitry. 
The DS1245Y 
constantly 
monitors 
Vcc. 


Should the supply voltage decay, the RAM will automati- 
cally write protect itself. 
All inputs to the RAM become 
"don't care" and all outputs are high impedance. 
As Vcc 


falls below approximately 
3.0 volts, the power switching 
circuit connects the lithium energy source to RAM to re- 
tain data. 
During power-up, 
when Vcc rises above ap- 


proximately 
3.0 volts, the power 
switching 
circuit con- 


nects external 
Vcc 
to the 
RAM and disconnects 
the 


lithium energy source. 
Normal 
RAM operation 
can re- 


sume 
after Vcc 
exceeds 
4.5 volts 
(4.75 volts for the 


DS1245AB). 


FRESHNESS 
SEAL AND SHIPPING 


The DS1245Y/AB 
is shipped from Dallas Semiconduc- 


tor with the lithium energy 
source disconnected, 
guar- 


anteeing 
full energy capacity. 
When Vcc 
is applied 
at 


a level of greater than VTPothe lithium energy source is 
enabled for battery backup operation. 


BATTERY 
REDUNDANCY 


Battery redundancy 
is provided to ensure reliability. 
The 


DS1245Y/AB 
contains 
two lithium 
energy 
cells sepa- 


rated by an internal 
isolation 
switch. 
During 
battery 


backup time the cell with the highest voltage 
is selected 


for use. 
If one battery fails, the other battery automati- 


cally takes over. The switch between 
batteries 
is trans- 


parent to the user. 


ABSOLUTE 
MAXIMUM 
RATINGS· 


VOLTAGE 
ON ANY PIN RELATIVE 
TO GROUND 
OPERATING 
TEMPERATURE 
STORAGE 
TEMPERATURE 
SOLDERING 
TEMPERATURE 


-0.3V TO +7.0V 
O°C TO 70°C, -40°C 
TO + 85°C FOR IND PARTS 
-40°C TO +70°C, -40°C 
TO +85°C FOR IND PARTS 
260°C FOR 10 SECONDS 


"This 
is a stress 
rating only and functional 
operation 
ofthe 
device 
at these or any other conditions 
above those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


RECOMMENDED 
DC OPERATING 
CONDITIONS 
(OOCTO 70°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


DS 1245Y Power Supply 
Vee 
4.5 
5.0 
5.5 
V 
Voltage 


DS1245AB 
Power Supply 
Vee 
4.75 
5.0 
5.25 
V 
Voltage 


Logic 1 
VIH 
2.2 
Vee 
V 


Logic 0 
VIL 
0.0 
+0.8 
V 


DC ELECTRICAL 
CHARACTERISTICS 
(O°C TO 70°C; Vcc = 5V ± 5% FOR DS1245AB) 
(O°C TO 70°C; Vcc = 5V ± 10% FOR DS1245Y) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Leakage 
Current 
IlL 
-1.0 
+1.0 
J4A 


I/O Leakage 
Current 
110 
-1.0 
+1.0 
J4A 


CE~VIH 
~Vee 


Output Current @ 2.4V 
10H 
-1.0 
mA 


Output Current @ 0.4V 
IOL 
2.0 
mA 


Standby 
Current 
CE = 2.2V 
lees1 
5.0 
10.0 
mA 


Standby 
Current 
leeS2 
3.0 
5.0 
mA 
CE = Vee-O.5V 


Operating 
Current 
lee01 
85 
mA 


Write Protection 
Voltage 
VTP 
4.25 
4.37 
4.5 
V 
(DS1245Y) 


Write Protection 
Voltage 
VTP 
4.50 
4.62 
4.75 
V 
(DS1245AB) 


CAPACITANCE 
(tA = 25°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
10 
pF 


Input/Output 
Capacitance 
CliO 
5 
10 
pF 


AC ELECTRICAL 
CHARACTERISTICS 
(OOCTO 70°C; Vcc = 5V ± 5% FOR DS1245AB) 
(OOCTO 70°C; Vcc = 5V ± 10% FOR DS1245V) 


PARAMETER 
SYMBOL 
OS 1245Y IAB-70 
OS1245Y IAB-85 
UNITS 
NOTES 


MIN 
MAX 
MIN 
MAX 


Read Cycle Time 
tRC 
70 
85 
ns 


Access 
Time 
tACC 
70 
85 
ns 


OE to Output 
Valid 
toE 
35 
45 
ns 


CE to Output Valid 
teo 
70 
85 
ns 


OE or CE to Output Active 
teOE 
5 
5 
ns 
5 


Output 
High Z from Deselection 
too 
25 
30 
ns 
5 


Output 
Hold from Address 
toH 
5 
5 
ns 
Change 


Write Cycle Time 
twc 
70 
85 
ns 


Write Pulse Width 
twP 
55 
65 
ns 
3 


Address 
Setup Time 
tAW 
0 
0 
ns 


Write Recovery 
Time 
tWR 
15 
15 
ns 


Output 
High Z from WE 
toow 
25 
30 
ns 
5 


Output Active from WE 
toEW 
5 
5 
ns 
5 


Data Setup Time 
tos 
30 
35 
ns 
4 


Data Hold Time 
tOH 
15 
15 
ns 
4 


AC ELECTRICAL 
CHARACTERISTICS 
- (CONTINUED) 


PARAMETER 
SYMBOL 
DS1245Y/AB-100 
DS1245Y/AB-12O 
UNITS 
NOTES 


MIN 
MAX 
MIN 
MAX 


Read Cvcle Time 
tR~ 
100 
120 
ns 


Access 
Time 
tACC 
100 
120 
ns 


OE to Output Valid 
toE 
50 
60 
ns 


CE to Output Valid 
teo 
100 
120 
ns 
OE or CE to Output Active 
teOE 
5 
5 
ns 
5 


Output 
High Z from Deselection 
too 
35 
35 
ns 
5 


Output 
Hold from Address 
toH 
5 
5 
ns 
Change 


Write Cycle Time 
twc 
100 
120 
ns 


Write Pulse Width 
twp 
75 
90 
ns 
3 


Address 
Setup Time 
tAW 
0 
0 
ns 


Write Recovery 
Time 
tWR 
15 
15 
ns 


Output 
High Z from WE 
toow 
35 
35 
ns 
5 


Output Active from WE 
toEW 
5 
5 
ns 
5 


Data Setup Time 
tos 
40 
50 
ns 
4 


Data Hold Time 
tOH 
15 
15 
ns 
4 


READ CYCLE 


WRITE CYCLE 1 


WRITE CYCLE 2 


POWER-DOWN/POWER-UP 
CONDITION 


__ 
}------s 
s----"'~I_ 


.1 


POWER·DOWNIPOWER·UP 
TIMING 


SYMBOL 
PARAMETER 
MIN 
MAX 
UNITS 
NOTES 


tpo 
CE, WE at VIH before Power-Down 
0 
f.lS 
12 


tF 
Vee slew from 4.5V to OV (CE at VIH) 
300 
f.lS 


tR 
Vee slew from OV to 4.5V (CE at VIH) 
0 
Ils 


tREe 
CE, WE at VIH after Power-Up 
2 
125 
ms 


(tA = 25°C) 


SYMBOL 
PARAMETER 
MIN 
MAX 
UNITS 
NOTES 


tOR 
Expected 
Data Retention 
Time 
10 
years 
9,11 


NOTES 


1. 
WE is high for a Read Cycle. 


2. 
OE = VIH or VIl. 
If OE = V1Hduring write cyde, 
the output buffers remain in a high impedance 
state. 


3. 
twp is specified 
as the logical AND of CE and 


WE. 
twP is measured 
from the latter of CE or 
WE going low to the earlier of CE or WE going 
high. 


4. 
~ 
tos are measured 
from the earlier of CE or 
WE going high. 


5. 
These 
parameters 
are sampled 
with a 5 pF load 
and are not 100% tested. 


6. 
If the CE low transition 
occurs simultaneously 


with or latter than the WE low transition 
in Write 


Cycle 
1, the output buffers remain in a high im- 
pedance 
state during this period. 


7. 
If the CE high transition 
occurs prior to or simul- 
taneously 
with the WE high transition, 
the output 
buffers remain in high impedance 
state during 


this period. 


8. 
If WE is low or the WE low transition 
occurs prior 
to or simultaneously 
with the CE low transition, 


the output buffers remain in a high impedance 
state during this period. 


9. 
Each DS1245Y 
has a built-in switch that discon- 


nects the lithium source until Vee is first applied 
by the user. The expected 
tOR is defined 
as ac- 


cumulative 
time in the absence 
of Vee starting 


from the time power is first applied by the user. 


10. 
All DC operating 
conditions, 
DC electrical 
char- 


acteristics, 
and AC electrical 
characteristics 
ap- 


ply to both standard 
parts and those designated 


IND. 
Parts with the IND designation 
meet speci- 


fications 
over a temperature 
range of -40°C to 


+850C. 


11. 
The expected 
data retention 
time for parts desig- 


nated IND meet or exceed the specified 
tOR at 


25°C. 
IND parts which are continuously 
ex- 


posed to 85°C will have a tOR of 2 years. 
The 


amount of time that IND parts are exposed 
to 


temperatures 
of less than 85°C will significantly 


prolong data retention 
time. 
For example, 
parts 


exposed 
continuously 
to temperatures 
of 70°C 
will have a tOR of 7 years. 


12. 
In a power down condition 
the voltage 
on any pin 


may not exceed the voltage 
on Vee. 


DC TEST CONDITIONS 


Outputs Open 
Cycle = 200 ns for operating 
current 
All voltages 
are referenced 
to ground 


AC TEST CONDITIONS 


Output Load: 
100 pF + 1TIL 
Gate 
Input Pulse Levels: 
0 - 3.0V 
Timing Measurement 
Reference 
Levels 
Input: 
1.5V 
Output: 
1.5V 


Input pulse Rise and Fall Times: 
5 ns 


DS1245Y/AB 
NONVOLATILE 
SRAM 32 PIN 740 MIL MODULE 


PKG 
32-PIN 


DIM 
MIN 
MAX 


A 
IN. 
1.720 
1.740 
MM 
43.69 
44.20 


B 
IN. 
0.720 
0.740 
MM 
18.29 
18.80 


C 
IN. 
0.395 
0.415 
MM 
10.03 
10.54 


0 
IN. 
0.090 
0.120 
MM 
2.29 
3.05 


E 
IN. 
0.017 
0.030 
MM 
0.43 
0.76 


F 
IN. 
0.120 
0.160 
MM 
3.05 
4.06 


G 
IN. 
0.090 
0.110 
MM 
2.29 
2.79 


H 
IN. 
0.590 
0.630 


MM 
14.99 
16.00 


J 
IN. 
0.008 
0.012 


MM 
0.20 
0.30 


K 
IN. 
0.015 
0.021 


MM 
0.38 
0.53 


DALLAS 
SEMICONDUCTOR 
DS1245EE 
1M Write-Protected 
NV SRAM 


• Software 
controlled 
battery 
disconnect 
extends 
battery 
life 


• Data retention 
in the absence 
of Vcc 


• Directly 
replaces 
128K x 8 EPROM, 
EEPROM, 
or 
FLASH 


• Unlimited 
write cycles 


• Standard 
32-pin JEDEC 
pinout 


• Available 
in 120 or 100 read access time 


• Full ±10% operating 
range 


• Read cycle time equals write cycle time 


DESCRIPTION 
The DS1245EE 
is a 1,048,576-bit 
fully static, nonvola- 
tile SRAM organized 
as 131,072 words by 8 bits with a 
software 
controlled 
write inhibit function. 
The nonvola- 
tile memory 
has a self-contained 
lithium energy source 
and control circuit which constantly 
monitors Vcc for an 
out-of-tolerance 
condition. 
When such a condition 
oc- 


curs, 
the 
lithium 
energy 
source 
is 
automatically 
switched 
on and write protection 
is unconditionally 
en- 
abled to prevent garbled data. 
Two software 
selectable 


switches 
are 
provided 
which are capable 
of inhibiting 
both 
the 
write 
enable 
to the 
RAM 
and 
the 
battery 
back-up 
circuitry 
through 
a pattern 
recognition 
se- 


quence 
across four address 
lines. 
The first switch can 


NC 


A16 


A1S 


A12 


A7 


A6 


AS 


A4 


/l3 


A2 


Al 


AD 


DClO 


DOl 


DQ2 


GND 


11 
32 I 


12 
31 I 


13 
30 I 


14 
29 I 
Is 
281 


16 
271 


17 
261 


18 
251 


19 
241 


110 
231 
III 
221 


112 
211 


113 
20 I 
114 
19 I 


115 
18 I 
116 
171 


vcc 
m 
WE 


NC 


A14 


A13 


A8 


A9 


All 


OE 


Al0 


CE 


D07 


D06 


DOS 


DQ4 


DQ3 


32-PIn Encapsulated Package 
(740 Mn Extended) 


PIN DESCRIPTION 
AO-A16 
00-07 
OE 
CE 
WE 


NC 


Address 
Lines 
Data Input/Output 
Output 
Enable 
Chip Enable 
Write Enable 


No Connect 


inhibit the write enable 
to the nonvolatile 
SRAM. 
This 
can provide data integrity by isolating the memory 
con- 


tents from external 
change. 
The second 
switch 
pro- 
vides added flexibility 
and increases 
battery 
life to the 


system by enabling/disabling 
the battery for shipment or 
storage, 
or when battery 
back-up 
is not needed. 
The 


device 
can 
be 
used 
in place 
of existing 
128K 
x 8 


EPROM, EEPROM, 
or FLASH conforming 
to the popu- 
lar bytewide 
32-pin JEDEC 
standard. 
There is no limit 


on the number 
of write cycles which can be executed 
and no additional 
circuitry 
is required 
for microproces- 
sor interface. 


OPERATION 
READ MODE 
The 
DS1245EE 
executes 
a read cycle whenever 
CE 


(Chip Enable) is active (low) and OE (Output Enable) is 


active (low). The unique address specified by the 17 ad- 
dress inputs (Ao - A16) defines which ofthe 
131 ,072 by- 
tes of data is to be accessed. 
Valid data will be available 


tothe eight data output drivers within (tACe) after the last 


address 
input signal 
is stable, 
providing 
that the CE 


(Chip 
Enable) 
and OE (Output 
Enable) 
access 
times 


are also satisfied. 
If OE and CE access times are not 


satisfied, 
then data access must be measured 
from the 


later occurring 
signal (CE or OE) and the limiting param- 


eter is either to for CE or toE for CE, rather than address 


access. 


WRITE 
MODE 


The DS1245EE 
is in the write mode only if it has been 


enabled by the user in software. 
If activated, 
a write will 


occur whenever 
the WE (Write Enable) 
and CE (Chip 


Enable) signals are in the active state (low). 
The latter 


occurring 
falling edge of CE (Chip Enable) or WE (Write 


Enable) will determine 
the start of the write cycle. 
The 


write cycle is terminated 
by the earlier rising edge of CC 


(Chip Enable) or WE (Write Enable). 
All address inputs 


must be kept valid throughoutthe 
write cycle. WE (Write 


Enable) 
must return to the high state for a minimum 
re- 


covery time (tww before another cycle can be initiated. 
The OE (Output 
Enable) control 
signal should be kept 


inactive 
(high) during write cycles to avoid bus conten- 


tion. 
However, 
if the output bus has been enabled (CE 


and OE enabled) 
then WE (Write Enable) will disable 


the output buffers in toWD from its falling edge. 


WRITE 
INHIBIT 
MODE 


The 
DS1245EE 
provides 
two 
software 
selectable 


switches 
for control of the write enable and nonvolatile 


controller 
itself. 
The 
switches 
are 
controlled 
by 
a 


16-cycle 
pattern 
recognition 
sequence 
across four ad- 


dress lines (See Tables 1 and 2). 
Prior to entering the 


pattern 
recognition 
sequence 
which will define the two 


switch settings, 
a read cycle of 1111 on address 
inputs 


AO through A3 should be executed 
to initialize the com- 


pare pointers. 
Each four-bit compare 
nibble is clocked 


into the DS 1245EE in the falling edge of CE (Chip En- 
able). 
AO, A1, and A2 must match the compare 
pattern 


on all 16 consecutive 
cycles while 
A3 must match only 


the first eleven address cycles; the last five are used to 
define the switch settings. 
The 12th address 
cycle de- 


fines the switch which inhibits the write enable to the de- 


vice. A logic one in this location allows read/write 
opera- 


tions. 
A logic zero in this location turns the device into a 


read-only 
memory 
device. 
The 
next 
four 
address 


cycles, 
12 through 
15, define 
whether 
the nonvolatile 


controller 
operation 
is enabled or disabled. 
A bit pattern 


of 1010, activates 
the nonvolatile 
controller 
and data in 


the RAM is maintained 
on power loss. Any pattern other 


than 1010 will disable 
the nonvolatile 
controller 
opera- 


tion. At the completion 
of the sixteenth 
cycle, if the pat- 


tern recognition 
sequence 
is correct, the switch setting 


defined 
in cycles 11 through 
15 are transferred 
and are 


active for the next memory cycle. When the DS1245EE 
is first installed 
in a system with Vcc power, the device 


will not be in write protect mode. 


DATA RETENTION 
MODE 
The nonvolatile 
static RAM provides 
full functional 
ca- 


pability for Vcc greater than 4.5 volts and unconditional- 
ly write protects 
at 4.37 volts nominal. 
Data is main- 


tained 
in the absence 
of Vcc 
without 
any additional 


support 
circuitry. 
Should an out of tolerance 
condition 
be detected, 
the DS 1245EE will automatically 
write pro- 


tect itself and all inputs to the device 
become 
"don't 


care" and all outputs are high impedance. 
As Vcc falls 


below approximately 
3.0 volts, the power switching 
cir- 


cuit can connect the lithium energy sourcetothe 
RAM to 


retain data if enabled. 
During power-up, when Vcc rises 


above approximately 
3.0 volts, the power switching 
cir- 


cuit connects external VCCto the RAM and disconnects 


the lithium energy. 
Normal operation 
can resume after 


Vcc 
exceeds 
4.5 volts. 


CYCLE 
NUMBER 


Address 
Inputs 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 


A3 
1 
0 
1 
0 
0 
0 
1 
1 
0 
1 
0 . . . . . 


A2 
0 
1 
0 
1 
1 
1 
0 
0 
1 
0 
1 
0 
0 
0 
1 
1 


A1 
1 
0 
1 
0 
0 
0 
1 
1 
0 
1 
0 
1 
1 
1 
0 
0 


AO 
0 
1 
0 
1 
1 
1 
0 
0 
1 
0 
1 
0 
0 
0 
1 
1 


WEI Battery Control 
Operation 


11 
12 
13 
14 
15 


0 
X 
X 
X 
X 
Read Only Operation 


1 
X 
X 
X 
X 
ReadlWrite 
Operation 


X 
1 
0 
1 
0 
Enables Nonvolatile 
Controller· 


ABSOLUTE 
MAXIMUM 
RATINGS· 
Voltage on Any Pin Relative 
to Ground 


Operating 
Temperature 
Storage Temperature 
Soldering 
Temperature 


-0.3V to +7.0V 
OOCt070oC 
-40°C to +70oC 
260°C 
for 10 seconds 


• This is a stress 
rating 
only and functional 
operation 
of the device 
at these 
or any other conditions 
above 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maxi- 
mum rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply Voltage 
Vcc 
4.5 
5.0 
5.5 


Logic 1 
VIH 
2.2 
Vcc 
V 


Logic 0 
VIL 
0 
+0.8 
V 


-_.---- 
.._._ .. 
'<Jlmg",,~ 
MIA 
ITt' 
MAX 
UNITS 
NOTES 


Input Leakage 
Current 
IlL 
-1.0 
+1.0 
JlA 


1/0 Leakage 
Current 
110 
-1.0 
+1.0 
J.1A 


CE>VIH 
<Vcc 


Output Current 
@2.4V 
10H 
-1.0 
mA 


Output Current 
@O.4V 
10L 
2.0 
mA 


Standby 
Current CE = 2.2V 
ICCS1 
5.0 
10.0 
mA 


Standby 
Current CE = Vcc-O.5V 
ICCS2 
3.0 
5.0 
mA 


Operating 
Current tCYC = 200ns 
ICC01 
85 
mA 


Write Protection 
Voltage 
VTP 
4.25 
4.37 
4.5 
V 


DC TEST CONDITIONS 
Outputs 
Open 
All Voltages 
Are Referenced 
to Ground 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Address 
Setup 
tAS 
0 
ns 


Address 
Hold 
tAH 
50 
ns 


Read Recovery 
tRR 
40 
ns 


CEI Pulse Width 
tew 
110 
ns 


M-A3=X 
=J<_~~~> 
-1t-AS 
~~ 


~-,J 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
10 
pF 


Input/Output 
Capacitance 
Cvo 
5 
10 
pF 


DS1245EE100 
DS1245EE-120 


PARAMETER 
SYMBOL 
MIN 
MAX 
MIN 
MAX 
UNITS 
NOTES 


Read Cycle Time 
tRc 
100 
120 
ns 


Access Time 
tACC 
100 
120 
ns 


OE to Output Valid 
toE 
50 
60 
ns 


CE to Output Valid 
tea 
100 
120 
ns 


OE or CE to Output Active 
tcoE 
5 
5 
ns 
5 


Output 
High Z From Deselec- 
too 
35 
40 
ns 
5 
tion 


Output Hold From Address 
toH 
5 
5 
ns 
Change 


Write Cycle Time 
twc 
100 
120 
ns 


Write Pulse Width 
twP 
75 
90 
ns 
3 


Address 
Setup Time 
tAW 
0 
0 
ns 


Write Recovery 
Time 
tWR 
15 
15 
ns 


Output 
High Z From WE 
toow 
35 
35 
ns 
5 


Output Active from WE 
toEW 
5 
5 
ns 
5 


Data Setup Time 
tos 
40 
50 
ns 
4 


Data Hold Time From WE 
tOH 
15 
15 
ns 
4 


AC TEST CONDITIONS 
Output 
Load: 100 pF + 1TIL 
Gate 
Input Pulse Levels: 0-3.0V 


Timing 
Measurement 
Reference 
Levels 
Input: 1.5V 
Output: 
1.5V 


Input Pulse Rise and Fall Times: 5ns 


LEAKAGECURRENT 
ILSUPPLIEDFROM 
LITHIUMCELL 


SYM 
PARAMETER 
MIN 
MAX 
UNITS 
NOTES 


tpo 
CE at V1Hbefore Power-Down 
0 
us 
9 


tF 
V cc slew from 4.5V to OV (CE at VIW 
100 
us 


tR 
V cc slew from OV to 4.5V (CE at VIH) 
0 
us 


tREC 
CE at VIH after Power-Up 
2 
ms 


SYM 
PARAMETER 
MIN 
MAX 
UNITS 
NOTES 


tOR 
Expected 
Data Retention 
Time 
5 
years 
9 


WARNING: 
Under no circumstance 
are negative undershoots. 
of any amplitude. 
allowed when device is in battery backup mode. 


NOTES: 
1.WE is high for a Read Cycle. 


2. OE = V1Hor V1L. If OE = V1Hduring write cycle. the output buffers remain in a high impedance 
state. 


3. twP is specified 
as the logical AND of CE and WE.twp 
is measured 
from the latter of CE or WE going low to the 
earlier of CE or WE going 
high. 


4. tOH. tos are measured 
from the earlier of CE or WE going high. 


5. These 
parameters 
are sampled 
with a 5 pF load and are not 100% tested. 


6. If the CE low transition 
occurs simultaneously 
with or latter from the WE low transition 
in a Write Cycle 
1, the 
output buffers 
remain 
in a high impedance 
state during this period. 


7. If the CE high transition 
occurs prior to or simultaneously 
with the WE high transition, 
the output buffers remain 
in high impedance 
state during this period. 


8. If WE is low or the WE low transition 
occurs prior to or simultaneously 
with the CE low transition, 
the output 
buffers remain in high impedance 
state during this period. 


9. In a power down condition 
the voltage 
on any pin may not exceed the voltage on Vcc. 


DS1245EE 
1M WRITE·PROTECTED 
NV SRAM 32·PIN 740 MIL MODULE 


PKG 
32-P1N 


DIM 
MIN 
MAX 


A 
IN. 
1.720 
1.740 
MM 
43.69 
44.20 


B 
IN. 
0.720 
0.740 
MM 
18.29 
18.80 


C 
IN. 
0.395 
0.415 
MM 
10.03 
10.54 


0 
IN. 
0.090 
0.120 
MM 
2.29 
3.05 


E 
IN. 
0.017 
0.030 
MM 
0.43 
0.76 


F 
IN. 
0.120 
0.160 
MM 
3.05 
4.06 


G 
IN. 
0.090 
0.110 
MM 
2.29 
2.79 


H 
IN. 
0.590 
0.630 
MM 
14.99 
16.00 


J 
IN. 
0.008 
0.012 
MM 
0.20 
0.30 


K 
IN. 
0.015 
0.021 
MM 
0.38 
0.53 


DALLAS 
SEMICONDUCTOR 
051380, 0513805 
RAMpart 


• 8-Bit Transparent 
110Port 


• Battery connection 
provided 
for nonvolatility 


• Multiplexed 
address/data 
bus reduces 
pin count 


• Write protection 
for both RAM and port status at either 
5% or 10% of power supply voltage 


• Power Fail Interrupt 
Output 


• low 
Power CMOS 


• 24 Pin Oip Package 
or optional 
24 pin SOIC 


• Ideally suited for microcontroller 
applications 
as add 
on memory 


DESCRIPTION 


The 
OS1380 
is a 2K X 8 nonvolatile 
static 
RAM de- 


signed to connect directly to the port pins of a microcon- 
troller. 
Eight of ten port pins required 
to interface 
with 
the microcontroller 
are reproduced 
by the OS1380 for 
use in the identical manner as previously 
intended. 
The 
reproduced 
port pins can be both inputs and outputs 
and will appear as exactly the same 110structure 
on the 
attached 
microcontroller. 
The content 
of memory 
is 
read or written with three successive 
cycles containing 
high order address, 
low order address 
and then data. 


Read, 
write 
and status 
information 
is passed 
to the 
OS13OO along 
with 
the high 
order 
address 
transfer. 
While transferring 
data to and from memory, the I/O sta- 
tus 
is locked 
and 
maintained. 
All data 
within 
the 


PIN ASSIGNMENT 


TOl 
Voo 
III 
PF 
ClK 


Pll 
P08 


POl 
PIS 


PI2 
VBAT 


P02 
MEM 


PI3 
P07 


P03 
PI7 


PI4 
GND 


P04 
P06 


PIS 
PI6 


GND 
POS 


PIN DESCRIPTION 


PF 
- 
Power Fail Output 
PI1 - PIS 
- 
Port Inputs 
(J.I.PPorts) 


P01 - POS 
- 
Port Outputs 
(External 
Ports) 
GNO 
- 
Ground 


Vcc 
- 
+5 Volts 
ClK 
- 
Clock 


MEM 
- 
Memory 
Select 


VBAT 
- 
+ Battery Connection 


OS1380 can be made nonvolatile 
with direct connection 
of a 3 volt lithium battery. 
The OS1380 is controlled 
by 
only two signals; 
the port clock and memory 
select 
in- 
puts. 


...L 
Tl-..--- 
E ..-.-.-.-. -.-.-.-.-. 


PKG 
24-PIN 


DIM 
MIN 
MAX 


A IN. 
0.602 
0.612 


MM 
15.29 
15.54 


BIN. 
0.290 
0.300 


MM 
7.37 
7.62 


C IN. 
0.089 
0.095 


MM 
2.26 
2.41 


DIN. 
0.325 
0.330 


MM 
8.26 
8.38 


E IN. 
0.008 
0.012 


MM 
0.20 
0.30 


FIN. 
0.097 
0.105 


MM 
2.46 
2.68 


GIN. 
0.046 
0.054 


MM 
1.17 
1.37 


H IN. 
0.400 
0.410 


MM 
10.16 
10.41 


J IN. 
0.006 
0.011 


MM 
0.152 
0.28 


KIN. 
0.013 
0.019 


MM 
0.33 
0.48 


backup operation 
is not required, the VSAl input mustbe 


grounded. 
With the 
external 
battery 
connected, 
the 


0$1380 
is nonvolatile 
and retains data in the absence 


of power. When theVSAl 
input is grounded, 
the 0$1380 
is volatile and will not retain data without 
Vcc. 
For de- 


tailed operation 
and electrical specifications 
consult the 


0$1381 
data sheet. 


The 0$1380 
performs 
exactly 
to the specifications 
of 


the 0$1381 
with the exception 
of an external 
battery 


connection. 
The VSAl pin is designed 
for a battery input 


voltage 
between 
2.7 volts and 3.5 volts and requires 
a 


current of 100 nA at 25°C and 1 uA at 60°C. 
If battery 


D513805 RAMPORT 


PKG 
24-PIN 


DIM 
MIN 
MAX 


A IN. 
1.245 
1.270 


MM 
31.62 
32.25 


BIN. 
0.530 
0.550 


MM 
13.46 
13.97 


C IN. 
0.140 
0.160 


MM 
3.56 
4.06 


DIN. 
0.600 
0.625 


MM 
15.24 
15.88 


E IN. 
0.015 
O.osa 


MM 
0.380 
1.27 


FIN. 
0.120 
0.145 


MM 
3.05 
3.68 


GIN. 
0.090 
0.110 


MM 
2.20 
2.79 


H IN. 
0.625 
0.675 


MM 
15.88 
17.15 


J IN. 
0.008 
0.012 


MM 
0.20 
0.30 


KIN. 
0.015 
0.022 


MM 
0.38 
0.56 


DALLAS 
SEMICONDUCTOR 
051381 
NV RAMport 


• 8-Bit Transparent 
I/O Port 


• Greater than 10 years of data retention 
in absence 
of 


Vcc 


• Multiplexed 
address/data 
bus reduces 
pin count 


• Write protection 
for both RAM and port status at either 
5% or 10% 


• Power Fail Interrupt 
Output 


• low 
Power CMOS 


• 24 Pin Dip Package 


• Ideally suited for microcontroller 
applications 
as add 
on memory 


DESCRIPTION 


The 
051381 
is a 2K X 8 nonvolatile 
static 
RAM de- 
signed to connect directly to the port pins of a microcon- 
troller .. Eight of ten port pins required 
to interface with 
the microcontroller 
are reproduced 
by the 051381 
for 
use in the identical 
manner as previously 
intended. 
The 
reproduced 
port pins can be both inputs 
and outputs 
and will appear as exactly the same I/O structure 
on the 
attached 
microcontroller. 
The content 
of memory 
is 
read or written with three successive 
cycles containing 
high order address, 
low order address 
and then data. 
Read, 
write 
and 
status 
information 
is passed 
to the 
051381 
along 
with 
the 
high order 
address 
transfer. 
While transferring 
data to and from memory, the I/O sta- 
tus 
is locked 
and 
maintained. 
All 
data 
within 
the 
051381 
is nonvolatile 
and data retention time is over 10 
years. The OS 1381 is controlled 
by only two signals; the 
port clock and memory 
select inputs. 


TOl 
PF 


Pll 


POl 


PI2 
P02 


PI3 
P03 


PI4 
P04 


PIS 
GND 


vcc 


ClK 


P08 


PIS 


N.C. 
MEM 


P07 


PI7 


N.C 
P06 


PI6 


P05 


PIN DESCRIPTION 


PF 
- 
Power Fail Output 
PI1 - PI8 
- 
Port Inputs (}1P Ports) 


P01 - P08 
- 
Port Outputs 
(External 
Ports) 


GNO 
- 
Ground 


Vcc 
- 
+5 Volts 
ClK 
- 
Clock 


MEM 
- 
Memory 
Select 
N.C. 
- 
No Connection 


A block diagram 
of the 051381 
nonvolatile 
RAMport 
is 
shown in Figure 1. As shown, the 051381 
has four key 
elements; 
namely 
the port multiplexer, 
the RAM inter- 
face, a 2K X 8 static RAM, and a power control section. 
The port multiplexer 
is connected 
to eight microcontrot- 
lar port pins from which address, data and port data are 
received. 
The 8 microcontroller 
port pins are repro- 


duced 
at the multiplexer 
output when the MEM pin is 
high through transmission 
gates. 
When the MEM pin is 
low all output pins are latched in their high or low states 
and inputs go to a high impedance 
state. With the M EM 
pin low the microcontroller 
port pins are then free to 
pass address and data to and from the nonvolatile 
static 
RAM. 
Each read or write cycle to memory 
is accom- 
plished 
in three 
separate 
steps involving 
two address 
transfers 
and one data transfer. 
The clock signal (ClK) 
is used to strobe address and data information 
through 
the port multiplexer 
into the RAM interface 
circuitry. 
To 
aocomplish 
RAM 
"access 
the 
high 
order 
address 
(A8-A10) 
is placed 
on port input pins PI1 through 
P13. 
PI4 through 
PI8 contain bits which dictate a read of RAM 
or a write to RAM. 
If these bits do not match exactly the 
bit patterns 
as shown in Figure 2, completion 
of the full 
cycle will be allowed 
but no action will be taken during 
the data transfer 
portion. 
With the proper 
bit patterns 
placed 
on the port pins, the ClK input is then transi- 


tioned high to low and then high again. The clock action 


allows the address and read/write 
information 
to propa- 
gate through the port multiplexer 
and latch the informa- 
tion into the RAM interface. 
Next the low order address 
(AO-A7) is placed 
on the port input pins (P11 through 
P18) and the second 
address transfer 
also propagates 
through 
the port multiplexer 
as ClK goes low and re- 
turns high. 
The RAM is now ready for data transfer. 
If 
a write 
cycle is to occur, the microcontroller 
port pins 
must deliver the correct data to be written. 
As the ClK 
transitions 
high to low, data propagates 
through the port 
multiplexer 
and the 
RAM interface 
and finally 
to the 
RAM where data is written into RAM. The write cycle is 4 
terminated 
when the ClK transitions 
low to high. 
Data 
can then be removed 
from the port input pins. 
If during 
the data transfer a read cycle is to occur, the port input 
pins must not be driven by the microcontroller. 
Then as 
ClK transitions 
high to low, the RAM becomes 
active 
and data is presented 
on the port input pins for the mi- 
crocontroller 
to read. 
A read cycle is terminated 
when 
the ClK signal is transitioned 
low to high and the port in- 
put pins are returned 
to a high impedance 
state. 


After completing 
the read or write cycle another read or 
write cycle can be performed 
without 
pulsing the MEM 
pin high between 
cycles. 
After all access to the RAM is 
complete. the MEM pin must be returned to a high state. 


FIGURE 1: FUNCTIONAL BLOCK DIAGRAM 


eLK 


MEM 
i 
• 
,8 
•. 
,8 
ENABLE 
PJ1~18 
WRITE 
.. 
, 
.. 


I1P PORTS 
PORT 
DDR 
RAM 
/11 •. 


2KX8 


/8 
•. 
MULTIPLEXER 
/8 
INTERFACE 
'ADD' 
RAM 
~ 
POl-P08 
/8 
•. 
.. 
, , 
EXTERNAL 
ADO 
PORTS 
'00 
• 
! 


PF 


TOL 


POWER 
BAT 
CONTROL 
VDD 


vcc 


OPERATION 
- WRITING 
THE DATA 
DIRECTION 
REGISTER 


The data direction 
register 
is written with a logic one in 
each bit location 
which will have a corresponding 
high 
impedance 
output 
pin (P01-P08) 
during 
reading 
and 
writing of the memory 
of the 081381 
by the microcon- 
troller 
(see Figure 
3). 
This will avoid 
contention 
be- 


tween 
P01-P08 
and devices 
driving 
P01-P08 
as in- 
puts. To write data to the data direction register, the CLK 
~ 
is driven low prior to MEM going low. With ClK 
low 
MEM is driven 
low which 
latches 
the port output 
pins 
and readies the 081381 
for data direction 
information. 
Data direction 
information 
is then placed on the port in- 
put pins by the microcontroller 
and is written 
into the 
data direction 
register 
as MEM transitions 
low to high. 
While the data direction 
register is being written, the out- 
put pins 
(P01 
through 
P08) 
are latched 
to the 
PI1 
through PI8 states with their high or low impedance 
con- 
dition determined 
by the old data direction 
contents. 
The new data direction 
contents 
will be effective 
the 
next time MEM is taken to a low state. 


OPERATION 
- POWER 
FAIL AND DATA 
RETENTION 
MODE 


The 081381 
has full functional 
capability 
when Voo is 
within normal limits. 
However. when Vcc goes to an out 
of tolerance 
level, the nonvolatile 
RAMport 
assumes 
a 
write protected 
status such thatthe 
memory and data di- 


rection register cannot be accessed. 
In addition the port 
output signals go to a high impedance 
state, the port in- 


put pins become "don't care" and the transmission 
gates 
connecting 
the 8 microprocessor 
port pins to the exter- 
nal ports will go to a low impedance 
state. 
The power 
fail pin (PF) goes to an active low level when power fail 
occurs and remains low until Vcc returns to nominallim- 
its. The point at which write protection 
occurs depends 
on the level of the tolerance 
pin (TOl). 
When TOl 
is 
grounded. 
write protection 
will occur between 
4.75 volts 
and 4.5 volts. 
When TOl 
is connected 
to Vce,write pro- 


tection 
occurs 
between 
4.5 volts and 4.25 volts. 
After 
power fail detection 
has occurred 
and the V 00 level falls 
below the voltage 
level ofthe 
internal lithium cell the in- 


ternal memory 
and register contents 
are maintained 
by 
this cell which is capable of maintaining 
data for over 10 
years. 
The switch over from Vce to the lithium cell 0c- 


curs when Vcc is below approximately 
3 volts. 


FIGURE 2: 
READ AND WRITE BIT PATIERNS 


l.SB 
MSB 


READ I 
AS 
M 
I 


A10 I 
0 
0 


WRITE I 
AS 
M 
I 


A10 I 
0 
0 
0 


FIGURE 3: 
DATA DIRECTION 
REGISTER 
BITS 


ABSOLUTE 
MAXIMUM 
RATINGS· 


VOLTAGE 
ON ANY PIN RELATIVE 
TO GROUND 


OPERATING 
TEMPERATURE 
STORAGE 
TEMPERATURE 
SOLDERING 
TEMPERATURE 


-0.5V TO 7.0V 
OOCT070oC 


-40°C TO +70°C 
260°C 
FOR 10 SECONDS 


"This 
is a stress 
rating only and functional 
operation 
of the device 
at these 
or any other conditions 
above those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


RECOMMENDED 
DC OPERATING 
CONDITIONS 
(OOC TO 70°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
(TOl.=GND) 
Vcc 
4.75 
5.0 
5.5 
Volts 
1 


Supply Voltage 
(TOl.=Vcc) 
Vcc 
4.5 
5.0 
5.5 
Volts 
1 


Logic 1 Input 
VIH 
2.0 
Vcc + 0.3 
Volts 
1 


Logic 0 Input 
VIL 
-0.3 
+0.8 
Volts 
1 


DC ELECTRICAL 
CHARACTERISTICS 


(O°C TO 70°C, 
Vcc 
WITHIN 
DC OPERATING 
CONDITIONS) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Active Current 
ICC1 
20 
25 
mA 
2 


Standby 
Current 
ICC2 
3 
7 
mA 
3 


Logic 1 Out @ 1 mA 
VOH 
2.4 
Volts 
1,6 


Logic 0 Out @ 2 mA 
VOL 
0.4 
Volts 
1,6 


VCC Write Protect TOl.=GND 
VCCTP 
4.50 
4.62 
4.75 
Volts 
1 


VCC Write Protect TOl=VCC 
VCCTP 
4.25 
4.37 
4.50 
Volts 
1 


Input Leakage 
'L 
-1.0 
+1.0 
~ 
4 


Output 
Leakage 
ILO 
-1.0 
+1.0 
~ 
5 


Port Pins In to Out Impedance 
Pz 
75 
150 
n 
7 


CAPACITANCE 


PARAMETER 
SYMBOL 
CONDITION 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
tA=2SOC 
10 
pF 


Output Capacitance 
COUT 
tA=25°C 
10 
pF 


DATA RETENTION 
(tA = 25°C) 


SYM 
PARAMETER 
MIN 
MAX 
UNITS 
NOTES 


toR 
Expected Data Retention 
10 
years 


AC ELECTRICAL 
CHARACTERISTICS 
(O°C TO 70°C TOL = Vcc, Vcc = 4.50 TO 5.5V) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Clock Low 
tel 
150 
ns 


Clock High 
tCH 
50 
ns 


Address Setup 
tAS 
20 
ns 


Address Hold 
tAH 
0 
ns 


Data Setup 
tos 
20 
ns 


Data Hold 
tDH 
0 
ns 


MEM to CLK Low 
tMc 
40 
ns 


MEM to Output Latch 
tMl 
25 
ns 


CLK to MEM High 
teMH 
10 
ns 


CLK to Data Valid 
teo 
100 
ns 


CLK to Data at High Z 
toz 
20 
ns 


CLK to MEM Active 
teM 
40 
ns 


DDR Data Setup 
toso 
100 
ns 


Vcc Slew Rate 
lR,tF 
250 
J.lS 


TIMING DIAGRAM: WRITE CYCLE TO MEMORY 


TIMING DIAGRAM: READ CYCLE FROM MEMORY 


TIMING 
DIAGRAM: 
WRITE CYCLE TO DATA DIRECTION 
REGISTER 


~.,r==========~f .. 


" 
PORTOUTPUTPINSLATCHEDATTHlSnME 
~ 


PORT OUTPUT PINS EQUAL PORT INPUT PINS 


TIMING 
DIAGRAM: 
POWER 
UP - POWER 
DOWNl 
3.0Vlr 


" 
LEAKAGE CURRENT FROM lITHIUM ENERGY CEll 


1. 
All voltages are reference to ground 


2. 
Active current is defined as MEM low with 
ClK low and all outputs are open 


3. 
Standby current is defined as MEM high with 
ClK high and all outputs are open 


4. 
Input leakage applies to ClK and MEM only 


5. 
Output leakage applies to PF only 


6. 
logic levels apply to PF and P01-P08 
when 


these outputs are latched 


7. 
Port input to output impedance is the on resis- 
tance of the transmission gate between port 
inputs and port outputs with MEM high and 
with less than 4 mA flowing through the trans- 
mission gate. 


NONVOLATILERAMPORT 


D" 
MIN 
MAX 


A 
IN. 
1.320 
1.335 
MM 
33.53 
33.91 


B 
IN. 
0.675 
0.700 
MM 
17.14 
17.78 


C 
IN. 
0.345 
0.370 
MM 
8.76 
9.40 


0 
IN. 
0.100 
0.130 


MM 
2.54 
3.30 


E 
IN. 
0.015 
0.035 
MM 
0.38 
0.89 


F 
IN. 
0.110 
0.140 


MM 
2.79 
3.57 


G 
IN. 
0.090 
0.110 


MM 
2.29 
2.79 


H 
IN. 
0.590 
0.630 
MM 
14.99 
16.00 


J 
IN. 
0.008 
0.012 
MM 
0.20 
0.30 


K 
IN. 
0.015 
0.021 
MM 
0.38 
0.53 


DALLAS 
SEMICONDUCTOR 
DS1630Y/AB 
Partitioned 256K NV SRAM 


• Data retention 
in the absence 
of Vee 


• Data is automatically 
protected 
during power loss 


• Directly replaces 32K x 8 volatile static RAMs or EE- 
PROMs 


• Write protects 
selected 
blocks of memory 
regardless 
of Vee status when programmed 


• Unlimited 
write cycles 


• Low-power 
CMOS 


• Over 10 years of data retention 


• Standard 
28-pin JEDEC 
pinout 


• Availablein70,85,100,and120nsreadaccesstimes 


• Read cycle time equals write cycle time 


• Lithium energy 
source is electrically 
disconnected 
to 
retain freshness 
until power is applied for the first time 


• Full ±10% operating 
range (DS1630Y) 


• Optional 
±5% operation 
range (DS1630AB) 


• Optional 
industrial 
temperature 
range 
of -40°C 
to 
+85°C, 
designated 
IND 


DESCRIPTION 


The 
DS1630Y/AB 
256K 
Nonvolatile 
SRAM 
is a 262, 
144-bit, fully static SRAM organized 
as 32,768 words by 
8 bits. 
The DS1630Y/AB 
has a self-contained 
lithium 
energy source and control circuitry that constantly 
mon- 
itors Vee for an out-of-tolerance 
condition. 
When such 
a condition 
occurs, 
the lithium 
energy 
source 
is auto- 
matically 
switched 
on and write protection 
is uncondi- 
tionally enabled to prevent garbled data. In addition, the 
device 
has the ability 
to unconditionally 
write 
protect 
blocks of memory so that inadvertent 
write cycles do not 
corrupt program 
and special data space. 
The nonvola- 


PIN ASSIGNMENT 


A14 
28 
Vcc 


A12 
2 
27 
WE 


A7 
3 
26 
A13 


A6 
4 
25 
AS 


AS 
5 
24 
A9 


A4 
6 
23 
All 


A3 
7 
22 
OE 


A2 
8 
21 
Al0 


Al 
9 
20 
CE 


AO 
10 
lQ 
007 


DOO 
11 
18 
D06 


DOl 
12 
17 
DOS 


DQ2 
13 
16 
D04 


GND 
14 
15 
D03 


28-PIN ENCAPSULATED PACKAGE 
(740 MIL EXTENDED) 


PIN DESCRIPTION 


AO-A14 
- 
Address 
Inputs 


CE 
- 
Chip Enable 


GND 
- 
Ground 
DQO-DQ7 
- 
Data In/Data Out 


Vee 
- 
Power (+SV) 
WE 
- 
Write Enable 


OE 
- 
Output 
Enable 


tile SRAM 
can be used 
in place 
of existing 
32K x 8 
SRAMs 
directly 
conforming 
to the 
popular 
bytewide 
28256 EEPROM, 
allowing 
direct substitution 
while en- 
hancing performance. 
There is no limit on the number 
of write cycles that can be executed 
and no additional 
support 
circuitry 
is required 
for microprocessor 
inter- 
face. 


READ MODE 


The DS 1630YI AB executes 
a read cycle whenever 
WE 
(Write Enable) 
is inactive 
(high) and CE (Chip Enable) 
is active (low). 
The unique address specified 
by the 15 
address 
inputs 
(110 - A14) defines 
which 
of the 32,768 
bytes of data is to be accessed. 
Valid data will be avail- 
able to the eight data output drivers within tAce (Access 
Time) after the last address input signal is stable, provid- 
ing that CE and OE (Out~t 
Enable) 
access times are 
also satisfied. 
If OE and CE access times are not satis- 
fied, then data access must be measured 
from the later 
occurring 
signa~E 
or OE) and the limiting parameter 
is either too for CE or toE for OE rather than address ac- 
cess. 


WRITE MODE 


The DS1630YI AB is in the write mode whenever 
the WE 
and CE signals are in the active (low) state after address 
inputs are stable. 
The latter occurring falling edge of CE 
or WE will determine 
the start of the write cycle. 
The 
write cycle is terminated 
by the earlier rising edge of CE 
or WE. All address inputs must be kept valid throughout 
the write cycle. WE must return to the high state for a 
minimum 
recove~me 
(tWR) before another cycle can 
be initiated. 
The OE control signal should be kept inac- 


tive (high) during write cycles to avoid bus contention. 
However, 
if the ~ut 
bus has been enabled 
(CE and 
OE active) then WE will disable the outputs in toow from 
its falling edge. 


DATA RETENTION 
MODE 


The nonvolatile 
static RAM provides 
full functional 
ca- 
pability for V cc greater than 4.5 volts and write protects 
by 4.37V 
nominal 
(Vec 
greater 
than 4.75V and write 
protect at 4.62V nominal for DS 1630AB). 
Data is main- 


tained in the absence of Vee without any additional 
sup- 


port circuitry. 
The 
DS1630Y/AB 
constantly 
monitors 
Vce. Should the supply voltage decay, the RAM will au- 
tomatically 
write protect itself. All inputs to the RAM be- 


come "don't care" and all outputs 
are high impedance. 
As Vec falls below approximately 
3.0 volts, the power 


switching 
circuit connects 
the lithium energy source to 
RAM to retain data. 
During power-up, 
when Vcc 
rises 
above approximately 
3.0 volts, the power switching 
cir- 
cuit connects external Vcc to the RAM and disconnects 
the lithium energy source. 
Normal 
RAM operation 
can 
resume after Vcc 
exceeds 
4.5 volts (4.75 volts for the 
DS163OAB). 


FRESHNESS 
SEAL AND SHIPPING 


The DS1630Y/AB 
is shipped from Dallas Semiconduc- 


tor with the lithium energy 
source disconnected, 
guar- 
anteeing 
full energy capacity. 
When Vec is applied 
at 4 


a level of greater 
than VTP, the lithium energy source is 
enabled for battery backup operation. 


PARTITION 
PROGRAMMING 
MODE 


The register 
controlling 
the partition 
switch 
is selected 
by recognition 
of a specific 
binary pattern which is sent 
on address 
lines A 11 - A 14. 
These 
address 
lines are 
the four upper order address 
lines being sent to RAM. 
The pattern 
is sent by 20 consecutive 
read cycles with 
the exact pattern as shown in Table 1. Pattern matching 
must be accomplished 
using 
read 
cycles; 
any write 
cycles will reset the pattern 
matching 
circuitry. 
If this 
pattern is matched perfectly, then the 21 st through 24th 
read cycle will load the partition switch. 
Since there are 
16 possible 
write protected 
partitions 
the size of each 
partition 
is 32K116 or 2K x 8. 
Each partition 
is repre- 


sented 
by one 
of the 
16 bits 
contained 
in the 21st 
through 24th read cycle as defined 
by A 11 through A 14 
and shown 
in Table 2. A logical 1 in a bit location 
sets 
that partition to write protect. 
A logical 0 in a bit location 
disables write protection. 
For example, 
if during the pat- 
tern match sequence 
bit 22 on address 
pin A 12 was a 
1, this would cause the partition register location for par- 
tition 5 to be set to a 1. 
This in turn would 
cause the 
DS1630YI AB to inhibit WE internally when A 14 A13 A 12 
A 11=0101. 
Note that while setting the partition 
register, 


data which is being accessed 
from the RAM should be 
ignored as the purpose of the 24 read cycles is to set ~he 
partition 
switch 
and not for the purpose 
of accessing 
data from RAM. 


\ 
FIRST BITS ENTERED 
/ 
LAST GROUP 
ENTERED 


TABLE 1: 
PATTERN MATCH TO WRITE PARTITION 
REGISTER 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


A11 
1 
0 
1 
1 
1 
1 
0 
0 
1 
1 
1 
0 
0 
0 
0 
0 
1 
1 
0 
1 
X 
X 
X 
X 


A12 
1 
1 
1 
1 
1 
0 
0 
1 
1 
1 
0 
0 
1 
0 
1 
1 
0 
0 
0 
0 
X 
X 
X 
X 


A13 
1 
1 
1 
1 
0 
0 
1 
1 
1 
0 
0 
1 
0 
1 
0 
1 
0 
0 
0 
1 
X 
X 
X 
X 


A14 
1 
1 
0 
0 
0 
1 
1 
1 
0 
0 
1 
0 
0 
0 
1 
0 
1 
0 
0 
0 
X 
X 
X 
X 


TABLE 2: 
PARTITION 
REGISTER 
MAPPING 


Bit number in 
Address 
pattern match 
Address 
State Affected 
Pin 
sequence 
Partition Number 
(A'4 A13 A12 A,1) 


A11 
BIT 21 
PARTITION 
0 
0000 


A12 
BIT 21 
PARTITION 
1 
0001 


A13 
BIT 21 
PARTITION 
2 
0010 


A14 
BIT 21 
PARTITION 
3 
0011 


A11 
BIT 22 
PARTITION 
4 
0100 


A12 
BIT 22 
PARTITION 
5 
0101 


A13 
BIT 22 
PARTITION 
6 
0110 


A14 
BIT 22 
PARTITION 
7 
0111 


A11 
BIT 23 
PARTITION 
8 
1000 


A12 
BIT 23 
PARTITION 
9 
1001 


A13 
BIT 23 
PARTITION 
10 
1010 


A14 
BIT 23 
PARTITION 
11 
1011 


A11 
BIT 24 
PARTITION 
12 
1100 


A12 
BIT 24 
PARTITION 
13 
1101 


A13 
BIT 24 
PARTITION 
14 
1110 


A14 
BIT 24 
PARTITION 
15 
1111 


ABSOLUTE 
MAXIMUM 
RATINGS· 


VOLTAGE 
ON ANY PIN RELATIVE 
TO GROUND 
OPERATING 
TEMPERATURE 
STORAGE 
TEMPERATURE 
SOLDERING 
TEMPERATURE 


-0.5V TO 7.0V 
O·C TO 70·C, -40·C 
TO +85·C 
FOR IND PARTS 
-40·C TO 70·C, -40·C 
TO +85·C 
FOR IND PARTS 
260·C 
FOR 10 SECONDS 


"This 
is a stress 
rating only and functional 
operation 
of the device 
at these 
or any other conditions 
above those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


RECOMMENDED 
DC OPERATING 
CONDITIONS 
(OOCTO 70°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


DS1630Y 
Power Supply Voltage 
Vcc 
4.5 
5.0 
5.5 
V 


DS1630AB 
Power Supply Voltage 
Vcc 
4.75 
5.0 
5.25 
V 


Logic 1 
VIH 
2.2 
Vcc 
V 


Logic 0 
VIL 
0.0 
+0.8 
V 


DC ELECTRICAL 
CHARACTERISTICS 
(O°C TO 70°C; Vcc = 5V ± 10% FOR DS1630y) 
(O°C TO 70°C; 
Vcc = 5V ± 5% FOR DS1630AB) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Leakage 
Current 
IlL 
-1.0 
+1.0 
J1A 


110 Leakage 
Current 
110 
-1.0 
+1.0 
J1A 
CE ~ VIH.s Vcc 
. 


Output Current 
@ 2.4V 
'OH 
-1.0 
mA 


Output Current 
@ 0.4V 
'01.. 
2.0 
mA 


Standby 
Current 
CE = 2.2V 
ICCS1 
5.0 
10.0 
mA 


Standby 
Current CE = Vcc 
- 0.5V 
ICCS2 
3.0 
5.0 
mA 


Operating 
Current 
ICC01 
85 
mA 


Write Protection 
Voltage 
VTP 
4.25 
4.37 
4.5 
V 
(DS1630Y) 


Write Protection 
Voltage 
VTP 
4.50 
4.62 
4.75 
V 
(DS163OAB) 


CAPACITANCE 
(tA = 25°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CrN 
5 
10 
pF 


Input/Output 
Capacitance 
Cvo 
5 
10 
pF 


AC ELECTRICAL 
CHARACTERISTICS 
(OOCTO 70°C; Vcc = 5V ± 5% FOR DS1630AB) 
(O°C TO 70°C; Vcc = 5V ± 10% FOR DS1630y) 


DS1630Y/AB-70 
DS1630Y/AB-85 


PARAMETER 
SYMBOL 
MIN 
MAX 
MIN 
MAX 
UNITS 
NOTES 


Read Cycle lime 
tRC 
70 
85 
os 


Access 
lime 
tACC 
70 
85 
os 


OE to Output 
Valid 
toE 
35 
45 
os 


CE to Output Valid 
tea 
70 
85 
os 


OE or CE to Output Valid 
teaE 
5 
5 
os 
5 


Output 
High Z from Deselectioo 
too 
25 
30 
os 
5 


Output 
Hold from Address 
toH 
5 
5 
os 
Change 


Write Cycle lime 
twc 
70 
85 
os 


Write Pulse Width 
twp 
55 
65 
os 
3 


Address 
Setup lime 
tAW 
0 
0 
os 


Write Recovery 
lime 
tWR 
15 
15 
os 


Output 
High Z from WE 
toow 
25 
30 
os 
5 


Output Active from WE 
toEW 
5 
5 
os 
5 


Data Setup lime 
too 
30 
35 
os 
4 


Data Hold lime 
too 
15 
15 
os 
4 


DS1630Y/AB-1oo 
DS1630Y/AB-12O 


PARAMETER 
SYMBOL 
MIN 
MAX 
MIN 
MAX 
UNITS 
NOTES 


Read Cycle lime 
tRC 
100 
120 
os 


Access lime 
tACC 
100 
120 
os 


OE' to Output 
Valid 
toE 
50 
60 
os 


CE to Output Valid 
tea 
100 
120 
os 


OE or CE to Output Valid 
teaE 
5 
5 
os 
5 


Output 
High Z from Deselectioo 
too 
35 
35 
ns 
5 


Output 
Hold from Address 
toH 
5 
5 
ns 
Change 


Write Cycle lime 
twc 
100 
120 
ns 


Write Pulse Width 
twp 
75 
90 
os 
3 


Address 
Setup lime 
tAW 
0 
0 
ns 


Write Recovery 
Time 
tWR 
15 
15 
ns 


Output 
High Z from WE 
toow 
35 
35 
ns 
5 


Output Active from WE 
toEW 
5 
5 
ns 
5 


Data Setup lime 
too 
40 
50 
ns 
4 


Data Hold lime 
too 
15 
15 
ns 
4 


AC ELECTRICAL 
CHARACTERISTICS 
(O°C TO 70°C, VCCI = 4.50V TO 5.50V)* 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Address 
Setup 
tAS 
0 
ns 


Address 
Hold 
tAH 
50 
ns 


Read Reoovery 
tRR 
10 
ns 


CE Pulse Width 
tcw 
75 
ns 


TIMING 
DIAGRAM: 
LOADING 
PARTITION 
REGISTER 
~~T240_X_ 


r 
t 


READ CYCLE 


WRITE CYCLE 
1 


WRITE CYCLE 2 


POWER-DOWN/POWER-UP 
CONDITION 


_~}--ss--~",~I_ 


.1 


LEAKAGE CURRENT I 
~~~~U5~~ROM 
_•• 
D_A_:TA 
~T~~NTION 


toR 


MIN 


10 


POWER-DOWN/POWER-UP 
TIMING 


SYMBOL 
PARAMETER 
MIN 
TYP 
MAX 
UNITS 
NOTES 


tpo 
CEo WE at V1Hbefore Power-Down 
0 
I!S 
12 


tF 
Vee slew from 4.5V to OV (CE at VIH) 
300 
I!S 


tR 
Vee slew from OV to 4.5V (CE at VIH) 
0 
I!S 


tREe 
CE, WE at VIH after Power-Up 
25 
125 
ms 


NOTES 


1. 
WE: is high for a read cycle. 


2. 
OE = VIH or VIL. If OE = VIH during write cycle. 
the output buffers remain in a high impedance 
state. 


~ 
is specified 
as the logical AND of CE and 
WE. 
twP is measured 
from the latter of CE or 
WE going low to the earlier of CE or WE going 
high. 


tDH. tos are measured 
from the earlier of CE or 
WE: going high. 


These parameters 
are sampled 
with a 5 pF load 
and are not 100% tested. 


If the CE low transition 
occurs simultaneously 
with or latter than the WE low transition 
in Write 
Cycle 1, the output buffers remain in a high im- 
pedance 
state during this period. 


If the Ci: high transition 
occurs prior to or simul- 
taneously 
with the WE: high transition 
in Write 
Cycle 1, the output buffers remain 
in a high im- 
pedance 
state during this period. 


If WE is low or the WE low transition 
occurs prior 
to or simultaneously 
with the CE low transition, 
the output buffers remain in a high impedance 
state during this period. 


Each OS 1630YI AB has a built-in switch that dis- 
connects 
the lithium source 
until Vee is first 
applied 
by the user. 
The expected 
tOR is defined 
as accumulative 
time in the absence 
of Vee 
starting 
from the time power is first applied by 
the user. 


10. 
All DC operating 
conditions, 
DC electrical 
char- 
acteristics, 
and AC electrical 
characteristics 
ap- 
ply to both standard 
parts and those designated 
IND. 
Parts with the IND designation 
meet speci- 
fications 
over a temperature 
range of -400C to 
+850C. 


11. 
The expected 
data retention 
time for parts desig- 
nated IND meet or exceed 
the specified 
tOR at 
25°C. 
IND parts which are continuously 
ex- 
posed to 85°C will have a toR of 2 years. 
The 
amount 
of time that IND parts are exposed 
to 
temperatures 
of less than 85°C will significantly 
prolong data retention 
time. 
For example, 
parts 
exposed 
continuously 
to temperatures 
of 70°C 
will have a tOR of 7 years. 


12. 
In a power down condition 
the voltage 
on any pin 
may not exceed the voltage 
on Vee. 


DC TEST CONDITIONS 


Outputs 
Open 
t Cycle = 200 ns 
All voltages 
are referenced 
to ground 


Output Load: 
100 pF + 1TTL Gate 
Input Pulse Levels: 
0 - 3.0V 
Timing Measurement 
Reference 
Levels 
Input: 
1.5V 
Output: 
1.5V 
Input pulse Rise and Fall Times: 
5 ns 


DS1630Y/AB 
NONVOLATILE 
SRAM 28 PIN 740 MIL MODULE 


PKG 
28-PIN 


DIM 
MIN 
MAX 


A 
IN. 
1.520 
1.540 
MM 
38.61 
39.12 


B 
IN. 
0.720 
0.740 
MM 
18.29 
18.80 


C 
IN. 
0.395 
0.415 
MM 
10.03 
10.54 


0 
IN. 
0.100 
0.130 
MM 
2.54 
3.30 


E 
IN. 
0.017 
0.030 
MM 
0.43 
0.76 


F 
IN. 
0.120 
0.160 
MM 
3.05 
4.06 


G 
IN. 
0.090 
0.110 
MM 
2.29 
2.79 


H 
IN. 
0.590 
0.630 
MM 
14.99 
16.00 


J 
IN. 
0.008 
0.012 
MM 
0.20 
0.30 


K 
IN. 
0.015 
0.021 
MM 
0.38 
0.53 


DS1645Y/AB 
Partitioned 1024K NV SRAM 
DALLAS 
SEMICONDUCTOR 


• Data retention 
in the absence 
of Vcc 


• Data is automatically 
protected 
during power loss 


• Directly replaces 
128K x 8 volatile static RAM or EE- 
PROM 


• Write protects selected 
blocks of memory 
regardless 
of Vcc status when programmed 


• Unlimited 
write cycles 


.Low-~w~CMOSoperaoon 


• Over 10 years of data retention 


• Standard 
32-pin JEDEC 
pinout 


• Available 
in eith~ 
70, 85, 100 or 120 ns read access 
times 


• Read cycle time equals write cycle time 


• Full ±10% operating 
range (DS1645Y) 


• Optional 
±5% operating 
range (DS1645AB) 


• Lithium energy source is electrically 
disconnected 
to 
retain 
freshness 
until ~er 
is applied 
for the first 
time. 


• Optional 
industrial 
temperature 
range 
of -40°C 
to 
+85°C,desgnatedIND 


DESCRIPTION 


The 
DS1645Y/AB 
1024K 
Nonvolatile 
SRAM 
is 
a 
1,048,576-bit, 
fully static, nonvolatile 
SRAM organized 
as 131,072 
words 
by 8 bits. 
The DS1645Y/AB 
has a 
self-contained 
lithium energy source and control circuit- 
ry which 
constantly 
monitors 
Vcc for an out-of-toler- 
ance condition. 
When such a condition occurs, the lithi- 
um energy 
source 
is automatically 
switched 
on and 
write 
protection 
is unconditionally 
enabled 
to prevent 
garbled data. In addition the device has the ability to un- 


PIN ASSIGNMENT 


NC 
32 
Vce 


A16 
2 
31 
A15 


A14 
3 
30 
NO 


A12 
4 
2i 
WE 


A7 
5 
28 
A13 


A6 
6 
27 
AS 


AS 
7 
26 
A9 


A4 
8 
25 
All 


A3 
9 
24 
OE 


A2 
10 
23 
A10 


A1 
11 
22 
OE 


AO 
12 
21 
007 


DClO 
13 
20 
0Q6 


001 
14 
10 
Da5 


Da2 
15 
18 
DQ4 


GND 
16 
17 
Da3 


32-PIN ENCAPSULATED PACKAGE 
(740 MIL EXTENDED) 


PIN DESCRIPTION 


AO -A16 
- 
Address 
Inputs 


CE 
- 
Chip Enable 


GND 
- 
Ground 


000-D07 
- 
Data In/Data Out 
Vcc 
- 
Power (+5V) 
WE 
- 
Write Enable 


OE 
- 
Output 
Enable 


NC 
- 
No Connect 


conditionally 
write protect blocks of memory 
so that in- 


advertent 
write cycles do not corrupt program 
and spe- 


cial data space. The nonvolatile 
static RAM can be used 
in place of existing 
128K x 8 static RAM directly 
con- 


forming 
to the popular 
bytewide 
32-pin 
DIP standard. 
There is no limit on the number of write cycles which can 
be executed 
and no additional 
support 
circuitry 
is re- 


quired for microprocessor 
interface. 


The DS 1645Y/ AB executes 
a read cycle whenever 
WE 
(Write Enable) 
is inactive 
(high) and CE (Chip Enable) 
is active (low). 
The unique address specified 
by the 17 
address 
inputs (Ao - A16) defines which ofthe 
131,072 
bytes of data is accessed. 
Valid data will be available 
to the eight 
data 
output 
drivers 
within 
tAce 
(Access 
lime) 
after the last address input signal is stable, provid- 
~ 
that CE and OE access times are also satisfied. 
If 
OE and CE access times are not satisfied, then data ac- 
cess must be measured 
from the later occurring 
signal 
~ 
or OE) and the limiting parameter 
is either tca for 
CE or toE for OE rather than address 
access. 


OPERATION 
- WRITE 
MODE 


The DS1645Y 
is in the write mode whenever 
the WE 
and CE signals are in the active (low) state after address 
inputs are stable. 
The later occurring 
falling edge of CE 
or WE will determine 
the start of the write cycle. 
The 
write cycle is terminated 
by the earlier rising edge of CE 
or WE. All address inputs must be kept valid throughout 
the write cycle. WE must return to the high state for a 
minimum 
recove~me 
(tWR) before another cycle can 
be initiated. 
The OE control signal should be kept inac- 


tive (high) during write cycles to avoid bus contention. 
However, 
if the ~ut 
bus has been enabled 
(CE and 
OEactive) then WE will disable the outputs in toow from 
its falling edge. 


DATA RETENTION 
MODE 


The nonvolatile 
static RAM provides 
full functional 
ca- 
pability for Vcc greater than 4.5 volts and write protects 
by 4.37 volts nominal (Vcc greater than 4.75V and write 
protect at 4.62V nominal for DS1645AB). 
Data is main- 


tained in the absence of Vcc without any additional sup- 
port circuitry. 
The DS 1645Y constantly 
monitors 
Vcc. 
Should the supply voltage decay, the RAM will automati- 
cally write protect 
itself. 
All inputs to the RAM become 
"don't care" and all outputs are high impedance. 
As Vcc 
falls below approximately 
3.0 volts, the power switching 
circuit connects 
the lithium energy source to RAM to re- 


tain ~ata. 
During power-up, 
when Vcc rises above ap- 


proximately 
3.0 volts, the power switching 
circuit con- 


nects 
external 
Vce 
to the RAM and disconnects 
the 
lithium energy source. 
Normal RAM operation 
can re- 


sume 
after Vee exceeds 
4.5 volts 
(4.75 volts for the 
DS1645AB). 


FRESHNESS 
SEAL AND SHIPPING 


The DS1645Y/AB 
is shipped from Dallas Semiconduc- 
tor with the lithium energy source disconnected, 
guar- 
anteeing 
full energy capadty. 
When Vee is applied 
at 
a level of greater than VTP>the lithium energy source is 
enabled for battery backUp operation. 


BATTERY 
REDUNDANCY 


Battery redundancy 
is provided to ensure reliability. 
The 91 
DS1645Y 
contains 
two lithium energy 
cells separated 
by an internal 
isolation 
switch. 
During battery 
backup 
time the cell with the highest voltage is selected for use. 
If one battery fails, the other battery automatically 
takes 
over. The switch between batteries 
is transparent 
to the 
user. 


The register 
controlling 
the partition 
switch is selected 
by recognition 
of a specific binary pattern which is sent 
on address 
lines A13 - A16. 
These 
address 
lines are 
the four upper order address 
lines being sent to RAM. 


The pattern 
is sent by 20 consecutive 
read cycles with 
the exact pattern as shown in Table 1. Pattern matching 
must 
be accomplished 
using 
read 
cycles; 
any write 
cycles will reset the pattem 
matching 
drcuitry. 
If this 
pattern is matched 
perfectly, then the 21 st through 
24th 
read cycle will load the partition switch. 
Since there are 
16 possible 
write protected 
partitions 
the size of each 
partition 
is 1281</16 or 8K x 8. 
Each partition 
is repre- 


sented 
by one 
of the 
16 bits contained 
in the 
21st 
through 24th read cycle as defined by A 13 through 
A 16 
and shown in Table 2. A logical 1 in a bit location 
sets 
that partition to write protect. 
A logical 0 in a bit location 
disables write protection. 
For example, 
if during the pat- 
tern match sequence 
bit 22 on address 
pin A 14 was a 
1, this would cause the partition register location for par- 
tition 5 to be set to a 1. This in turn would 
cause the 
DS1645Y/ABto 
inhibit WE internailywhenA16A15A14 
A 13=01 01. Note that while setting the partition register, 
data which is being aocessed 
from the RAM should be 
ignored as the purpose of the 24 read cycles is to set the 
partition 
switch 
and not for the purpose 
of accessing 
data from RAM. 


TABLE 
1: 
PATTERN MATCH TO WRITE PARTITION 
REGISTER 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


A13 
1 
0 
1 
1 
1 
1 
0 
0 
1 
1 
1 
0 
0 
0 
0 
0 
1 
1 
0 
1 
X 
X 
X 
X 


A14 
1 
1 
1 
1 
1 
0 
0 
1 
1 
1 
0 
0 
1 
0 
1 
1 
0 
0 
0 
0 
X 
X 
X 
X 


A15 
1 
1 
1 
1 
0 
0 
1 
1 
1 
0 
0 
1 
0 
1 
0 
1 
0 
0 
0 
1 
X 
X 
X 
X 


A16 
1 
1 
0 
0 
0 
1 
1 
1 
0 
0 
1 
0 
0 
0 
1 
0 
1 
0 
0 
0 
X 
X 
X 
X 


\ 
FIRST BITS ENTERED 
/ 
LAST GROUP 
ENTERED 


TABLE 2: 
PARTITION 
REGISTER 
MAPPING 


Bit number in 
Address 
pattern match 
Address 
State Affected 
Pin 
sequence 
Partition Number 
(A16 A15 A14 A13) 


A13 
BIT 21 
PARTITION 
0 
0000 


A14 
BIT 21 
PARTITION 
1 
0001 


A15 
BIT 21 
PARTITION 
2 
0010 


A16 
BIT 21 
PARTITION 
3 
0011 


A13 
BIT 22 
PARTITION 
4 
0100 


A14 
BIT 22 
PARTITION 
5 
0101 


A15 
BIT 22 
PARTITION 
6 
0110 


A16 
BIT 22 
PARTITION 
7 
0111 


A13 
BIT 23 
PARTITION 
8 
1000 


A14 
BIT 23 
PARTITION 
9 
1001 


A15 
BIT 23 
PARTITION 
10 
1010 


A16 
BIT 23 
PARTITION 
11 
1011 


A13 
BIT 24 
PARTITION 
12 
1100 


A14 
BIT 24 
PARTITION 
13 
1101 


A15 
BIT 24 
PARTITION 
14 
1110 


A16 
BIT 24 
PARTITION 
15 
1111 


ABSOLUTE 
MAXIMUM 
RATINGS· 


VOLTAGE 
ON ANY PIN RELATIVE 
TO GROUND 
OPERATING 
TEMPERATURE 
STORAGE 
TEMPERATURE 
SOLDERING 
TEMPERATURE 


-0.5V TO +7.0V 
O·C TO 70·C, -40·C 
TO +85·C 
FOR IND PARTS 
-40·C TO +70·C, 
-40·C 
TO +85·C 
FOR IND PARTS 
260·C 
FOR 10 SECONDS 


*This is a stress 
rating only and functional 
operation 
of the device 
at these 
or any other conditions 
above 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


RECOMMENDED 
DC OPERATING 
CONDITIONS 
(O°C TO 70°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


DS1645Y 
Power Supply Voltage 
Vee 
4.5 
5.0 
5.5 
V 


DS1645AB 
Power Supply Voltage 
Vee 
4.75 
5.0 
5.25 
V 


Logic 1 
VIH 
2.2 
Vee 
V 


Logic 0 
VIL 
0.0 
+0.8 
V 


DC ELECTRICAL 
CHARACTERISTICS 
(O°C TO 70°C; 
Vcc = 5V ± 5% FOR DS1645AB) 
(O°C TO 70°C; Vcc = 5V ± 10% FOR DS1645Y) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Leakage 
Current 
IlL 
-1.0 
+1.0 
JAA 


VO Leakage 
Current 
110 
-1.0 
+1.0 
JAA 


CE~ 
VIH~ 
Vee 


Output Current @ 2.4V 
IOH 
-1.0 
mA 


Output Current @ 0.4V 
IOL 
2.0 
mA 


Standby 
Current CE = 2.2V 
leCS1 
5.0 
10.0 
mA 


Standby 
Current ~ 
= Vee - 0.5V 
lecs2 
3.0 
5.0 
mA 


Operating 
Current 
lee01 
85 
mA 


Write Protection 
Voltage 
VTP 
4.25 
4.37 
4.5 
V 
(DS1645Y) 


Write Protection 
Voltage 
VTP 
4.50 
4.62 
4.75 
V 
(DS1645AB) 


CAPACITANCE 
(tA = 25°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CfN 
5 
10 
pF 


Input/Output 
Capacitance 
Cvo 
5 
10 
pF 


AC ELECTRICAL 
CHARACTERISTICS 
(O°C TO 70°C; 
Vcc = 5V ± 5% FOR DS1645AB) 
(O°C TO 70°C; Vcc = 5V ± 100k FOR DS1645Y) 


DS1645Y/AB-70 
DS1645Y/AB-85 


PARAMETER 
SYMBOL 
MIN 
MAX 
MIN 
MAX 
UNITS 
NOTES 


Read Cycle lime 
tRC 
70 
85 
ns 


Aocesslima 
tACC 
70 
85 
ns 


OE to Output Valid 
toE 
35 
45 
ns 


CE to Output Valid 
teo 
70 
85 
ns 


OE or CE to Output Valkl 
teoE 
5 
5 
ns 
5 


Output 
High Z from Deselection 
too 
25 
30 
ns 
5 


Output Hold from Address 
toH 
5 
5 
ns 
Change 


Write Cycle lime 
twc 
70 
85 
ns 


Write Pulse Width 
twp 
55 
65 
ns 
3 


Address 
Setup lime 
tAW 
0 
0 
ns 


Write Recovery 
lime 
twR 
15 
15 
ns 


Output 
High Z from ~ 
toow 
25 
30 
ns 
5 


Output Active from WE 
toEW 
5 
5 
ns 
5 


Data Setup lime 
tos 
30 
35 
ns 
4 


Data Hold lime 
from ~ 
tOH 
15 
15 
ns 
4 


DS1645Y/AB-1oo 
DS1645Y/AB-12O 


PARAMETER 
SYMBOL 
MIN 
MAX 
MIN 
MAX 
UNITS 
NOTES 


Read Cycle lime 
tRC 
100 
120 
ns 


Access 
lime 
tACC 
100 
120 
ns 


Oi:" to Output 
Valid 
toE 
50 
60 
ns 


CE to Output Valid 
teo 
100 
120 
ns 


OE or CE to Output Valkl 
teOE 
5 
5 
ns 
5 


Output 
High Z from Deselection 
too 
35 
35 
ns 
5 


Output 
Hold from Address 
toH 
5 
5 
ns 
Change 


Write Cycle lime 
twc 
100 
120 
ns 


Write Pulse Wlclth 
twp 
75 
90 
ns 
3 


Address 
Setup lime 
tAW 
0 
0 
ns 


Write Recovery 
lime 
twR 
15 
15 
ns 


Output 
High Z from WE 
toow 
35 
35 
ns 
5 


Output Active from WE 
toEW 
5 
5 
ns 
5 


Data Setup lime 
tos 
40 
50 
ns 
4 


Data Hold lime 
from WE 
tOH 
15 
15 
ns 
4 


AC ELECTRICAL 
CHARACTERISTlCS 
(OOCTO 70°C, VCCI= 4.50V TO 5.50V)* 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Address 
Setup 
tAS 
0 
ns 


Address 
Hold 
tAH 
50 
ns 


Read Recovery 
tRR 
10 
ns 


eEl 
Pulse Width 
tew 
75 
ns 


TIMING 
DIAGRAM: 
LOADING 
PARTITION 
REGISTER 


t 
t 


READ CYCLE 


I 


WRITE CYCLE 
1 


WRITE 
CYCLE 2 


POWER·DOWN/POWER·UP 
CONDITION 


__ }--s s-"",~I_ 


.1 


LEAKAGE CURRENT I 
ILSUPPLIED FROM 
DATA RETENTION 
LITHIUM CELL 
-••~---- 
TIME 
'oR 


10. 
All DC operating 
conditions, 
DC electrical 
char- 
acteristics, 
and AC electrical 
characteristics 
ap- 


ply to both standard 
parts and those designated 
IND. 
Parts with the IND designation 
meet speci- 
fications 
over a temperature 
range of -40°C to 
+850C. 


POWER·DOWN/POWER·UP 
TIMING 


SYMBOL 
PARAMETER 
MIN 
TYP 
MAX 
UNITS 
NOTES 


tpo 
CE, WE, at V1Hbefore Power-Down 
0 
f.lS 
12 


tTF 
V cc slew from 4.5V to OV (CE at V1H) 
300 
f.lS 


tR 
V cc slew from OV to 4.51/ (CE at VIH) 
0 
f.lS 


tREc 
CE, WE at VIH after Power-Up 
25 
125 
ms 


(tA = 25°C) 


SYMBOL 
PARAMETER 
MIN 
TYP 
MAX 
UNITS 
NOTES 


toR 
Expected 
Data Retention 
Time 
10 
years 
9, 11 


Under no circumstance 
are negative 
undershoots, 
below 0.5 volts, allowed when device is in battery backup 
mode. 


NOTES 


1. 
WE: is high for a Read Cycle. 


2. 
OE = VIH or VIL' 
If OE= VIH during write cycle, 
the output buffers remain in a high impedance 
state. 


~ 
is specified 
as the logical AND of CE and 
WE. 
twP is measured 
from the latter of CE or 
WE going low to the earlier of CE or WE going 
high. 


!m:!! too are measured 
from the earlier of CE or 
WE going high. 


These parameters 
are sampled 
with a 5 pF load 
and are not 100% tested. 


If the CE low transition 
occurs simultaneously 
with or latter than the WE low transition 
in Write 
Cycle 1, the output buffers remain in a high im- 
pedance 
state during this period. 


If the CE high transition 
occurs prior to or simul- 
taneously 
with the WE: high transition, 
the output 
buffers remain in high impedance 
state during 
this period. 


8. 
If WE is low or the WE low transition 
occurs prior 
to or simultaneously 
with the CE low transition, 
the output buffers 
remain in a high impedance 
state during this period. 


9. 
Each DS 1645Y has a built-in switch that discon- 
nects the lithium source until Vcc is first applied 
by the user. 
The expected 
tOR is defined 
as ac- 
cumulative 
time in the absence 
of Vcc starting 
from the time power is first applied by the user. 


11. 
The expected 
data retention 
time for parts desig- 
nated IND meet or exceed the specified 
tOR at 
25°C. 
IND parts which are continuously 
ex- 
posed to 85°C will have a tOR of 2 years. 
The 
amount 
of time that IND parts are exposed 
to 
temperatures 
of less than 85°C will significantly 
prolong data retention 
time. 
For example, 
parts 
exposed 
continuously 
to temperatures 
of 70°C 
will have a toR of 7 years. 


12. 
In a power down condition 
the voltage 
on any pin 
may not exceed the voltage 
on Vcc. 


DC TEST CONDITIONS 


Outputs 
Open 
Cycle = 200 ns 
All voltages 
are referenced 
to ground 


AC TEST CONDITIONS 


Output Load: 
100 pF + 1TTL Gate 
Input Pulse Levels: 
0 - 3.0V 
Timing Measurement 
Reference 
Levels 
Input: 
1.51/ 
Output: 
1.5V 
Input pulse Rise and Fall Times: 
5 ns 


DS1645Y/AB 
NONVOLATILE 
SRAM 32 PIN 740 MIL MODULE 


PKG 
32·PIN 


DIM 
MN 
MAX 


A 
IN. 
1.720 
1.740 


MM 
43.69 
44.20 


B 
IN. 
0.720 
0.740 


MM 
18.29 
18.80 


C 
IN. 
0.395 
0.415 


MM 
10.03 
10.54 


0 
IN. 
0.090 
0.120 


MM 
2.29 
3.05 


E 
IN. 
0.017 
0.030 


MM 
0.43 
0.76 


F 
IN. 
0.120 
0.160 


MM 
3.05 
4.06 


G 
IN. 
0.090 
0.110 


MM 
2.29 
2.79 


H 
IN. 
0.590 
0.630 


MM 
14.llll 
16.00 


J 
IN. 
0.008 
0.012 


MM 
0.20 
0.30 


K 
IN. 
0.015 
0.021 


MM 
0.38 
0.53 


DS1645EE 
Partitioned 1024K NV SRAM 
DALLAS 
SEMICONDUCTOR 


• Data retention 
in the absence 
of Vcc 


• Data is automatically 
protected 
during power loss 


• Directly 
replaces 
128K x 8 EPROM, 
EEPROM, 
or 
FLASH 


• Write protects 
selected 
blocks of memory regardless 
of Vcc status when programmed 


• Unlimited 
write cycles 


• Low-power 
CMOS operation 


• Over 10 years of data retention 


• Standard 
32-pin JEDEC 
pinout 


• Available 
in either 70, 85, or 100 ns read access times 


• Read cycle time equals write cycle time 


• Full ±10% operating 
range 


• Lithium energy source is electrically 
disconnected 
to 
retain 
freshness 
until power 
is applied 
for the first 
time. 


• Optional 
industrial 
temperature 
range 
of -40°C 
to 
+85oC, designated 
IND 


DESCRIPTION 


The 
DS1645EE 
1024K 
Nonvolatile 
SRAM 
is 
a 
1,048,576-bit, 
fully static, nonvolatile 
SRAM organized 
as 131 ,072 words by 8 bits. The DS1645EE 
has a self- 
contained 
lithium 
energy 
source 
and control 
circuitry 
which 
constantly 
monitors 
Vcc for an out-of-tolerance 
condition. 
When such a condition occurs, the lithium en- 
ergy source is automatically 
switched 
on and write pro- 
tection 
is unconditionally 
enabled 
to prevent 
garbled 
' 


data. In addition 
the device 
has the ability to uncondi- 
tionally write protect blocks of memory so that inadver- 


PIN ASSIGNMENT 


NC 
32 
vcc 


A16 
2 
31 
WE 


A15 
3 
30 
NC 


A12 
4 
2G 
A14 


A7 
5 
28 
A13 


A6 
6 
27 
AS 


AS 
7 
26 
A9 


A4 
8 
25 
All 


A3 
G 
24 
OE 


A2 
10 
23 
Al0 


Al 
11 
22 
CE 


Ao 
12 
21 
D07 


DQO 
13 
20 
D06 


DOl 
14 
lG 
DQ5 


DQ2 
15 
18 
DQ4 


GND 
16 
17 
DQ3 


32.f>IN ENCAPSULATED PACKAGE 
(740 MIL EXTENDED) 


PIN DESCRIPTION 


AO - A16 
- 
Address 
Inputs 
CE 
- 
Chip Enable 


GND 
- 
Ground 


000- 
007 
- 
Data In/Data Out 


Vcc 
- 
Power (+5V) 
WE 
- 
Write Enable 


OE 
- 
Output Enable 


NC 
- 
NoConnec:t 


tent write 
cycles 
do not corrupt 
program 
and special 
data space. The nonvolatile 
static RAM can be used in 
place of existing 128K x 8 EPROM, EEPROM 
or FLASH 
conforming 
to the popular 
bytewide 
32 pin DIP stan- 
dard. 
There 
is no limit on the number 
of write 
cycles 
which can be executed and no additional 
support circuit- 
ry is required for microprocessor 
interface. 
This part is 
functionally 
equivalent 
to the DS1645Y 
and differs only 
in pinout. 
Seethe 
DS1645Y/AB 
1024K NV SRAM data 
sheet for technical 
details. 


PRELIMINARY 


DALLAS 
SEMICONDUCTOR 
DS1650Y/AB 
Partitioned 4096K NV SRAM 


• Data retention 
in the absence 
of Vcc 


• Data is automatically 
protected 
during power loss 


• Directly replaces 
5121<x 8 volatile static RAM or EE- 
PROM 


• Write protects 
selected 
blocks of memory regardless 
of VCC status when programmed 


• Unlimited 
write cycles 


• Low-power 
CMOS operation 


• Over 10 years of data retention 


• Standard 
32-pin JEDEC 
pinout 


• Available 
in either 70, 85, or 100 ns read access times 


• Read cycle time equals write cycle time 


• Full ±1 0% operating 
range (DS1650Y) 


• Optional±50/0operating 
range (DS1650AB) 


• Lithium energy source is electrically 
disconnected 
to 
retain 
freshness 
until power 
is applied 
for the first 
time. 


• Optional 
industrial 
temperature 
range 
of -40°C 
to 
+85°C, 
designated 
IND 


DESCRIPTION 


The 
DS1650Y/AB 
4096K 
Nonvolatile 
SRAM 
is 
a 
4,194,304 
bit, fully static, nonvolatile 
SRAM organized 
as 524,288 
words by 8 bits. 
The DS1650Y/AB 
has a 
self-contained 
lithium energy source and control circuit- 
ry which 
constantly 
monitors 
Vcc for an out-of-toler- 
ance condition. 
When such a condition occurs, the lithi- 
um energy 
source 
is automatically 
switched 
on and 
write 
protection 
is unconditionally 
enabled 
to prevent 
garbled data. In addition the device has the ability to un- 


PIN ASSIGNMENT 


A18 
32 
Vcc 


A16 
2 
31 
A15 


A14 
3 
30 
A17 


A12 
4 
2Q 
WE 


A7 
5 
28 
A13 


A6 
6 
27 
AS 


AS 
7 
26 
AS 


A4 
8 
25 
Al1 


A3 
II 
24 
OE 


A2 
10 
23 
A10 


A1 
11 
22 
CE 


AO 
12 
21 
007 
oao 
13 
20 
0Q6 


001 
14 
111 
oas 


0Q2 
15 
18 
0Q4 


GND 
16 
17 
DQ3 


32-PIN ENCAPSULATED PACKAGE 
(740 MIL EXTENDED) 


PIN DESCRIPTION 


AO - A18 
Address 
Inputs 
~ 
Chip Enable 


GND 
Ground 


000- 
007 
Data In/Data Out 
Vcc 
Power (+5V) 
WE 
Write Enable 
Ol: 
Output Enable 


NC 
No Connect 


conditionally 
write protect blocks of memory 
so that in- 
advertent 
write cycles do not corrupt program 
and spe- 


cial data space. The nonvolatile 
static RAM can be used 
in place of existing 
5121< x 8 static RAM directly 
con- 
forming 
to the popular 
bytewide 
32-pin 
DIP standard. 
There is no limit on the number of write cycles which can 
be executed 
and no additional 
support 
circuitry 
is re- 


quired for microprocessor 
interface. 


The DS1650Y/AB 
executes 
a read cycle whenever 
WE 
(Write Enable) 
is inactive 
(high) and CE (Chip Enable) 
is active (low). 
The unique address 
specified 
by the 19 
address 
inputs (Ao - A1S) defines 
which of the 524,288 
bytes of data is accessed. 
Valid data will be available 
to the eight 
data 
output 
drivers 
within 
tACC (Access 
Time) after the last address input signal is stable, provid- 
~ 
that CE and OE access times are also satisfied. 
If 
OE and CE access times are not satisfied, 
then data ac- 
cess must be measured 
from the later occurring 
signal 
~E 
or OE) and the limiting parameter 
is either too for 
CE or toE for OE rather than address 
access. 


The DS1650YI AB is in thewrite 
mode whenever 
the WE 
and CE signals are in the active (low) state after address 
inputs are stable. 
The later occurring 
falling edge of CE 
or WE will determine 
the start of the write cycle. 
The 
write cycle is terminated 
by the earlier rising edge of CE 
orWE. 
All address inputs must be kept valid throughout 


the write cycle. 
WE must return to the high state for a 
minimum 
recovery!ime 
(tWR) before another cycle can 
be initiated. 
The OE control signal should be kept inac- 
tive (high) during write cycles to avoid bus contention. 
However, 
if the ~ut 
bus has been enabled 
(CE and 
OE active) then WE will disable the outputs in toow from 
its falling edge. 


DATA RETENTION 
MODE 


The nonvolatile 
static RAM provides 
full functional 
ca- 
pability for V cc greater than 4.5 volts and write protects 
by 4.37 volts nominal (VCCgreater than 4.75V and write 
protect at 4.62V nominal for DS1650AB). 
Data is main- 
tained in the absence of Vcc without any additional sup- 
port circuitry. 
The 
DS1650Y/AB 
constantly 
monitors 
Vce. Should the supply voltage decay, the RAM will au- 
tomatically 
write protect itself. All inputs to the RAM be- 


come "don't care" and all outputs 
are high impedance. 
As Vee falls below approximately 
3.0 volts, the power 
switching 
circuit connects 
the lithium energy 
source to 
RAM to retain data. 
During power-up, 
when Vee rises 
above approximately 
3.0 volts, the power switching 
cir- 
cuit connects 
external Vee to the RAM and disconnects 
the lithium energy source. 
Normal 
RAM operation 
can 


resume after Vee exceeds 
4.5 volts (4.75 volts for the 
DS1650AB). 


FRESHNESS 
SEAL AND SHIPPING 


The DS1650Y/AB 
is shipped from Dallas Semiconduc- 
tor with the lithium energy 
source disconnected, 
guar- 
anteeing 
full energy capacity. 
When Vec is applied 
at 
a level of greater than VTP,the lithium energy source is 
enabled for battery backup 
operation. 


BATTERY 
REDUNDANCY 


Battery redundancy 
is provided to ensure reliability. 
The 
DS1650Y/AB 
contains 
two lithium 
energy 
cells sepa- 
rated by an internal 
isolation 
switch. 
During 
battery 
backup time the cell with the highest voltage is selected 
for use. 
If one battery fails, the other battery automati- 
cally takes over. The switch between 
batteries 
is trans- 
parent to the user. 


The register controlling 
the partition 
switch is selected 
by recognition 
of a specific binary pattern which is sent 
on address 
lines A 15 - A 18. 
These 
address 
lines are 
the four upper order address 
lines being sent to RAM. 
The pattern is sent by 20 consecutive 
read cycles with 
the exact pattern as shown in Table 1. Pattern matching 
must 
be accomplished 
using 
read 
cycles; 
any write 
cycles will reset the pattern 
matching 
circuitry. 
If this 
pattern is matched perfectly, then the 21 st through 24th 
read cycle will load the partition switch. 
Since there are 
16 possible 
write protected 
partitions 
the size of each 
partition 
is 5121<116or 321<x 8. Each partition 
is repre- 


sented 
by one 
of the 
16 bits contained 
in the 
21st 
through 24th read cycle as defined by A 15 through A 18 
and shown in Table 2. A Jogical1 
in a bit location 
sets 
that partition to write protect. 
A logical 0 in a bit location 
disables write protection. 
For example, 
if during the pat- 
tern match sequence 
bit 22 on address 
pin A16 was a 
1, this would cause the partition register location for par- 
tition 5 to be set to a 1. This in turn would 
cause the 
DS1650Y/ABto 
inhibit WE internally when A 18A17 A16 
A 15=0101. 
Note that while setting the partition register, 
data which is being accessed 
from the RAM should be 
ignored as the purpose 
of the 24 read cycles is to set the 
partition 
switch 
and not for the purpose 
of aocessing 
data from RAM. 


TABLE 
1: 
PATTERN 
MATCH TO WRITE PARTITION 
REGISTER 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


A15 
1 
0 
1 
1 
1 
1 
0 
0 
1 
1 
1 
0 
0 
0 
0 
0 
1 
1 
0 
1 
X 
X 
X 
X 


A16 
1 
1 
1 
1 
1 
0 
0 
1 
1 
1 
0 
0 
1 
0 
1 
1 
0 
0 
0 
0 
X 
X 
X 
X 


A17 
1 
1 
1 
1 
0 
0 
1 
1 
1 
0 
0 
1 
0 
1 
0 
1 
0 
0 
0 
1 
X 
X 
X 
X 


A18 
1 
1 
0 
0 
0 
1 
1 
1 
0 
0 
1 
0 
0 
0 
1 
0 
1 
0 
0 
0 
X 
X 
X 
X 


\ 
RRSf BITS ENTERED 
/ 
LAST GROUP 
ENTERED 


TABLE 2: 
PARTITION 
REGISTER 
MAPPING 


Bit number in 
Address 
pattern match 
Address 
State Affected 
Pin 
sequence 
Partition 
Number 
(A18 A17 A16 A1S) 


A15 
BIT 21 
PARTITION 
0 
0000 


A16 
BIT 21 
PARTITION 
1 
0001 


A17 
BIT 21 
PARTITION 
2 
0010 


A18 
BIT 21 
PARTITION 
3 
0011 


A15 
BIT 22 
PARTITION 
4 
0100 


A16 
BIT 22 
PARTITION 
5 
0101 


A17 
BIT 22 
PARTITION 
6 
0110 


A18 
BIT 22 
PARTITION 
7 
0111 


A15 
BIT 23 
PARTITION 
8 
1000 


A16 
BIT 23 
PARTITION 
9 
1001 


A17 
BIT 23 
PARTITION 
10 
1010 


A18 
BIT 23 
PARTITION 
11 
1011 


A15 
BIT 24 
PARTITION 
12 
1100 


A16 
BIT 24 
PARTITION 
13 
1101 


A17 
BIT 24 
PARTITION 
14 
1110 


A18 
BIT 24 
PARTITION 
15 
1111 


ABSOLUTE 
MAXIMUM 
RATINGS· 


VOLTAGE ON ANY PIN RELATIVE TO GROUND 
OPERATING TEMPERATURE 
STORAGE TEMPERATURE 
SOLDERING TEMPERATURE 


-0.5V TO +7.0V 
O°CTO 70·C, -4Q·C TO +85°C FOR IND PARTS 
-40°C TO +70°C, -40·C TO +85°C FOR IND PARTS 
260°C FOR 10 SECONDS 


"This is a stress rating only and functional operation ofthedevice 
atthese or any other conditions above those 
indicated in the operation sections of this specification is not implied. 
Exposure to absolute maximum rating 
conditions for extended periods of time may affect reliability. 


RECOMMENDED 
DC OPERATING 
CONDITIONS 
(O°C TO 70°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


DS1650Y Power Supply Voltage 
Vee 
4.5 
5.0 
5.5 
V 


DS1650AB Power Supply Voltage 
Vee 
4.75 
5.0 
5.25 
V 


Logic 1 
VIH 
2.2 
Vee 
V 


Logic 0 
Vn.. 
0.0 
+0.8 
V 


DC ELECTRICAL 
CHARACTERISTICS 
(OOCTO 70°C; 
Vcc = 5V ± 5% FOR DS1650AB) 
(O°C TO 70°C; Vcc = 5V ± lOOk FOR DS1650y) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Leakage Current 
IlL 
-1.0 
+1.0 
J!A 


VO Leakage Current 
1.0 
-1.0 
+1.0 
J!A 
CE~ VIHsVee 


Output Current @ 2.4V 
10H 
-1.0 
mA 


Output Current @ 0.4V 
IoL 
2.0 
mA 


Standby Current CE = 2.2V 
lecs1 
5.0 
10.0 
mA 


Standby Current CE = Vee - 0.5V 
leCS2 
3.0 
5.0 
mA 


Operating Current 
lee01 
85 
mA 


Write Protection Voltage 
VTP 
4.25 
4.37 
4.5 
V 
(DS1650Y) 


Write Protection Voltage 
VTP 
4.50 
4.62 
4.75 
V 
(DS1650AB) 


CAPACITANCE 
(tA = 25°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
10 
pF 


Input/Output Capacitance 
Cvo 
5 
10 
pF 


AC ELECTRICAL 
CHARACTERISTICS 
(O°C TO 70°C; 
Vcc = 5V ± 5% FOR DS1650AB) 


(O°C TO 70°C; Vcc = 5V ± 100k FOR DS1650y) 


DS1650YtAB-70 
DS1650YtAB-85 
DS1650YtAB-100 


PARAMETER 
SYM 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
UNITS 
NOTES 


Read Cyde Time 
tRc 
70 
85 
100 
ns 


Access lime 
tAcc 
70 
85 
100 
ns 


OE to Output Valid 
toE 
35 
45 
50 
ns 


CE to Output Valid 
tco 
70 
85 
100 
ns 


OE or CE to Output Valid 
tCOE 
5 
5 
5 
ns 
5 


Output High Z from 
too 
25 
30 
35 
ns 
5 
Desel9Ction 


Output Hold from 
toH 
5 
5 
5 
ns 


Address Change 


Write Cycle lime 
twc 
70 
85 
100 
ns 


Write Pulse Width 
twP 
55 
65 
75 
ns 
3 


Address Setup lime 
tAW 
0 
0 
0 
ns 


Write Recovery lime 
tWR 
20 
20 
15 
ns 


Output High Z from WE 
toow 
25 
20 
35 
ns 
5 


Output Active from WE 
toEW 
5 
5 
5 
ns 
5 


Data Setup lime 
tos 
30 
35 
40 
ns 
4 


Data Hold lime from WE 
tOH 
20 
20 
15 
ns 
4 


AC ELECTRICAL 
CHARACTERISTICS 
(O°C TO 70°C, VCCI= 4.50V TO 5.50V)* 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Address Setup 
tAS 
0 
ns 


Address Hold 
tAH 
50 
ns 


Read Recovery 
tRR 
10 
ns 


CEI Pulse Width 
tew 
75 
ns 


TIMING 
DIAGRAM: 
LOADING 
PARTITION 
REGISTER 


t 
t 


READ CYCLE 


WRITE CYCLE 
1 
' 


WRITE 
CYCLE 2 


POWER-DOWNtPOWER-UP 
CONDITION 


__ }--s 5--",_' _ 


lEAKAGE CURRENTI 
I 
ILSUPPUED FROM 
DATARETENTION 
LITHIUMCELL 
-••----- 
TIME 
• 
'oR 


POWER·DOWN/POWER·UP 
TIMING 


SYMBOL 
PARAMETER 
MIN 
TYP 
MAX 
UNITS 
NOTES 


tpo 
CE, WE, at V1Hbefore Power-Down 
0 
J.lS 
12 


tTF 
Vee slew from 4.5V to OV (CE at VIH) 
300 
J.lS 


tR 
Vee slew from OV to 4.5V (CE at VIH) 
0 
J.lS 


tREe 
CE, WE at VIH after Power-Up 
25 
125 
ms 


Under no circumstance 
are negative 
undershoots, 
below 0.5 volts, allowed when device is in battery backup mode. 


NOTES 


1. 
WE is high for a Read Cycle. 


2. 
OE = VIH or Vil. 
If OE = VIH during write cycle, 
the output buffers 
remain in a high impedance 
state. 


!we. is specified 
as the logical AND of CE and 
WE. 
twP is measured 
from the latter of CE or 
WE going low to the earlier of CE or WE going 
high. 


~ 
tos are measured 
from the earlier of CE or 
WE going high. 


These 
parameters 
are sampled 
with a 5 pF load 
and are not 100% tested. 


If the CE low transition 
occurs simultaneously 
with or latter than the WE low transition 
in Write 
Cycle 1, the output buffers remain in a high im- 
pedance 
state during this period. 


If the CE high transition 
occurs prior to or simul- 
taneously 
with the WE high transition, 
the output 
buffers remain in high impedance 
state during 
this period. 


8. 
If WE is low or the WE low transition 
occurs prior 
to or simultaneously 
with the CE low transition, 
the output buffers 
remain in a high impedance 
state during this period. 


9. 
Each DS1650Y/AB 
has a built-in switch that dis- 
connects 
the lithium source 
until Vee is first 
applied 
by the user. The expected 
tOR is defined 
as accumulative 
time in the absence 
of Vee 
starting 
from the time power is first applied by 
the user. 


10. 
All DC operating 
conditions, 
DC electrical 
char- 
acteristics, 
and AC electrical 
characteristics 
ap- 
ply to both standard 
parts and those designated 
IND. 
Parts with the IND designation 
meet speci- 
fications 
over a temperature 
range of -40°C to 
+850C. 


11. 
The expected 
data retention 
time for parts desig- 
nated IND meet or exceed the specified 
tOR at 
25°C. 
IND parts which are continuously 
ex- 
posed to 85°C will have a tOR of 2 years. 
The 
amount 
of time that INO parts are exposed 
to 
temperatures 
of less than 85°C will significantly 
prolong 
data retention 
time. 
For example, 
parts 
exposed 
continuously 
to temperatures 
of 70°C 
will have a tOR of 7 years. 


12. 
In a power down condition 
the voltage 
on any pin 
may not exceed the voltage 
on Vee. 


DC TEST CONDITIONS 


Outputs 
Open 
Cycle = 200 ns 
All voltages 
are referenced 
to ground 


AC TEST CONDITIONS 


Output Load: 
100 pF + 1TTL Gate 
Input Pulse Levels: 
0 - 3.0V 
Timing Measurement 
Reference 
Levels 
Input: 
1.5V 
Output: 
1.5V 
Input pulse Rise and Fall Times: 
5 ns 


PKG 
32-PIN 


DIM 
MIN 
MAX 


A 
IN. 
1.720 
1.740 


MM 
43.69 
44.20 


B 
IN. 
0.720 
0.740 


MM 
18.29 
18.80 


C 
IN. 
0.395 
0.415 


MM 
10.03 
10.54 


0 
IN. 
0.090 
0.120 


MM 
2.29 
3.05 


E 
IN. 
0.017 
0.030 


MM 
0.43 
0.76 


F 
IN. 
0.120 
0.160 


MM 
3.05 
4.06 


G 
IN. 
0.090 
0.110 


MM 
2.29 
2.79 


H 
IN. 
0.590 
0.630 


MM 
14.99 
16.00 


J 
IN. 
0.008 
0.012 


MM 
0.20 
0.30 


K 
IN. 
0.015 
0.021 


MM 
0.38 
0.53 


DS1650VtAB 
NONVOLATILE 
SRAM 32 PIN 740 MIL MODULE 


DALLAS 
SEMICONDUCTOR 


052016, 0820165 


2K x 8 3V Operation Static RAM 


• Standby 
current 


50 nA max at 
tA = 25°C 
V cc = 3.0V 
100 nA max at 
tA = 25°C 
Vcc = 5.5V 
1 J1Amax at 
tA = 60°C 
Vcc = 5.5V 


• Full operation 
for Vcc = 5.5V to 2.7V 


• Data Retention 
Voltage = 5.5V to 2.0V 


• Access time equals 150 ns at 5.0V and 250 ns at 3 .OV 


• Operating 
temperature 
range of -40°C to +850C 


• Full static operation 


• TIL 
compatible 
inputs 
and 
outputs 
over 
voltage 
range of 5.5V to 2.7 volts. 


• Available 
in 24 pin DIP and 24 pin SOIC packages 


• Suitable 
for both battery operate 
and battery backup 


applications 


DESCRIPTION 


The DS2016 
is a 16384 bit low power, fully static ran- 


dom access memory organized 
as 2048 words by 8 bits 
using CMOS technology. 
The device 
operates 
from a 
single power 
supply with a voltage 
input between 
2.7 
volts and 5.5 volts. 
The chip enable input (CE) is used 
for device selection 
and can be used in order to achieve 
the minimum 
standby 
current 
mode 
which 
facilitates 
both battery 
operate 
and battery 
backup 
applications. 


The device 
provides 
fast access 
time of 150 ns when 
operated from a 5 volt power supply input, and also pro- 
vides 
relatively 
good 
performance 
of 250 
ns access 
while operating 
from a 3.0 volt input. 
The device main- 
tains TIL 
level inputs and outputs over the input Voltage 
range of 2.7V to 5.5 volts. 
The DS2016 is most suitable 
for low power 
applications 
where 
battery 
operation 
or 


A7 


A6 


AS 


A4 


IU 


A2 


Al 
AO 
DQO 


DOl 


DQ2 


GND 


battery 
backup 
for 
nonvolatility 
are 
required. 
The 


DS2016 
is JEDEC 
pin 
compatible 
with 
ROM 
and 


EPROM 
of similar density 
and can be interchanged 
in 
the same socket providing 
flexibility 
of application 
in mi- 


crocomputer 
systems. 


Address 
Inputs 
Write Enable Input 


Output 
Enable Input 
Chip Enable Input 
Data Input/Output 
+5 Volts 
Ground 


AO - A10 
WE 
OE 
CE 
000- D07 


Vcc 
GND 


OPERATION 
MODE 


MODE 
CE 
OE 
WE 
AO - A10 
DO- 
D07 
POWER 


READ 
L 
L 
H 
STABLE 
DATA OUT 
leeo 


WRITE 
L 
X 
L 
STABLE 
DATA IN 
leeo 


DESELECT 
L 
H 
H 
X 
HIGH-Z 
leeo 


STANDBY 
H 
X 
X 
X 
HIGH-Z 
lees 


ABSOLUTE 
MAXIMUM 
RATINGS 


SYMBOL 
PARAMETER 
RATING 


Vee 
Power Supply Voltage 
-0.3V to +7.0V 


VN.VI/O 
Input. Input/Output 
Voltage 
-0.3 to Vee + 0.3V 


TSTG 
Storage 
Temperature 
-55°C to + 125°C 


TOPR 
Operating 
Temperature 
-40oC to +85°C 


TSOLDER 
Soldering 
TemperaturelTime 
260°C for 10 seconds 


CAPACITANCE 
(tA = 25°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
10 
pF 


Input/Output 
Capacitance 
Cvo 
5 
12 
pF 


RECOMMENDED 
DC OPERATING 
CONDITIONS 
(tA = -40°C TO +85°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply Voltage 
Vcc 
4.5 
5.0 
5.5 
V 


Input High Voltage 
VIH 
2.0 
Vcc + 0.3 
V 


Input Low Voltage 
VIL 
-0.3 
0.8 
V 


Data Retention 
Voltage 
VOR 
2.0 
5.5 
V 


DC CHARACTERISTICS 
(tA = -40°C TO +85°C, Vcc = 5V ± 10%) 


PARAMETER 
SYMBOL 
CONDITIONS 
MIN 
MAX 
UNITS 
NOTES 


Input Leakage 
Current 
IlL 
OVSV1NSVCC 
±0.1 
!lA 


VO Leakage 
Current 
ILO 
CE=VIH, OV~;.VIOS..vCC 
±0.5 
f1A 


Output 
High Current 
IOH 
VOH=2.4V 
-1.0 
mA 


Output 
Low Current 
101. 
VOl. = 0.4V 
4.0 
mA 


Standby 
Current 
ICCS1 
CE=2.0V 
0.3 
mA 


Standby 
Current 
ICCS2 
C~Vcc-O.5V 
tA=60oC 
1 
!lA 


Standby 
Current 
ICCS2 
C~Vcc-O.5V 
tA=25OC 
100 
nA 


Operating 
Current 
Iceo 
CE=0.8V 
min cycle 
55 
mA 


AC CHARACTERISTICS 
READ CYCLE 
(tA = -40°C TO +85°C, 
Vcc = 5V ± 10%) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Read Cycle Time 
tRc 
150 
ns 


Aoc:essTIme 
tACC 
150 
ns 


OE: to Output Valid 
toE 
70 
ns 


~ 
to Output Valid 
tea 
150 
ns 


CE or OE to Output Active 
teaE 
5 
ns 


Output 
High-Z from 
too 
10 
60 
ns 
Deselection 


Output 
Hold from Address 
toH 
10 
ns 
Change 


AC CHARACTERISTICS 
WRITE CYCLE 
(tA = _40°C TO +85°C, Vcc = 5V ± 10%) 


PARAMETER 
SYMBOL 
MIN 
lYP 
MAX 
UNITS 
NOTES 


Write Cycle lime 
twc 
1SO 
ns 


Write Pulse Width 
twP 
120 
ns 


Address 
Setup lime 
tAW 
0 
ns 


Write Recovery 
lime 
tWR 
10 
ns 


Output 
High-Z from WE 
toow 
70 
ns 


Output Active from WE 
toEW 
5 
ns 


Data Setup lime 
tos 
60 
ns 


Data Hold lime 
tOH 
0 
ns 


DATA RETENTION 
CHARACTERISTICS 
(tA = -40°C TO +85°C) 


PARAMETER 
SYMBOL 
MIN 
lYP 
MAX 
UNITS 
NOTES 


Data Retention 
Supply Voltage 
VOR 
2.0 
5.5 
V 


Data Retention 
Current at 5.5V 
ICCR1 
0.1* 
1 
!JA 


Data Retention 
Current at 2.0V 
ICCR2 
SO* 
7SO 
nA 


Chip Deselect 
to Data 
leDR 
0 
lIS 
Retention 


Recovery 
lime 
tR 
2 
ms 


RECOMMENDED 
DC OPERATING 
CONDITIONS 
(tA = -40°C TO +85°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply Voltage 
Vcc 
2.7 
3.0 
3.5 
V 


Input High Voltage 
VIH 
2.0 
Vcc + 0.3 
V 


Input Low Voltage 
V1L 
-0.3 
0.6 
V 


Data Retention 
Voltage 
VOR 
2.0 
3.5 
V 


DC CHARACTERISTICS 
(tA = -40°C TO +85°C, Vcc = 2.7V TO 3.5V) 


PARAMETER 
SYMBOL 
CONDITIONS 
MIN 
MAX 
UNITS 
NOTES 


Input Leakage 
Current 
IlL 
OV S VINS Vcc 
±0.1 
J.lA 


I/O Leakage 
Current 
ILO 
CE=V1H,OVSVosVcc 
±0.5 
J.lA 


Output 
High Current 
IOH 
VOH=2.2V 
-0.5 
mA 


Output Low Current 
IOL 
VOL = 0.4V 
4.0 
mA 


Standby 
Current 
ICCS1 
CE=2.0V 
0.1 
mA 


Standby 
Current 
ICCS2 
CE~Vcc-0.3V 
tA=60oC 
500 
nA 


Standby 
Current 
ICCS2 
CE~Vcc-0.3V 
tA=25OC 
50 
nA 


Operating 
Current 
Iceo 
CE=0.6V 
min cycle 
25 
mA 


AC CHARACTERISTICS 
READ CYCLE (tA = -40°C TO +85°C, Vcc = 2.7V TO 3.5V) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Read Cycle Time 
tRC 
250 
ns 


AocessTime 
tAce 
250 
ns 


OE to Output Valid 
toE 
120 
ns 


CE to Output Valid 
tea 
250 
ns 


CE or OE to Output Active 
teae 
15 
ns 


Output High-Z from 
too 
5 
100 
ns 
Deselection 


Output Hold from Address 
toH 
15 
ns 
Change 


AC CHARACTERISTICS 
WRITE CYCLE (tA = -40°C TO +85°C, Vcc = 2.7V TO 3.5V) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Write Cycle lime 
twc 
2SO 
ns 


Write Pulse Width 
twP 
190 
ns 


Address 
Setup lime 
tAW 
0 
ns 


Write Recovery 
Time 
tWR 
25 
ns 


Output 
High-Z from WE 
toow 
90 
ns 


Output Active from WE 
toEW 
5 
ns 


Data Setup lime 
tos 
100 
ns 


Data Hold lime 
tOH 
0 
ns 


DATA RETENTION 
CHARACTERISTICS 
(tA = -40°C TO +85°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Data Retention 
Supply Voltage 
VOR 
2.0 
3.5 
V 


Data Retention 
Current 
at 3.5V 
ICCR1 
SO* 
1000 
nA 


Data Retention 
Current at 2.0V 
ICCR2 
SO* 
750 
nA 


Chip Deselect to Data 
teDR 
0 
I&S 
Retention 


Recovery 
lime 
tR 
2 
ms 


TIMING 
WAVEFORM: 
READ CYCLE 


TIMING 
WAVEFORM: 
WRITE CYCLE 1 


[XxX] 


TIMING WAVEFORM: 
WRITE CYCLE 
2 


VH 


0... 
DATAINSTABLE 


VL 
VL 


IXXXl :UNKNOWN 


FIGURE 
1: TIMING 
DIAGRAM: 
DATA RETENTION 
- POWER UP, POWER 
DOWN 


VL 


GNO 
------------------------------ 


NOTES 


1. 
WE is high for read cycles. 


2. 
OE = VIH or Vil. 
If OE = VIH during write cycle, 
the output buffers remain in a high impedance 
state. 
!we is specified 
as the logical "AND" of CE and 
WE. 
twP is measured 
from the latter of CE or 
WE going low to the earlier of CE or WE going 
high. 


tDH and tos are measured 
from the earlier of CE 


or WE going high. 


If the CE low transition 
occurs simultaneously 
with or latter than the WE low transition 
in write 


cycle 1, the output buffers remain in a high im- 
pedance 
state. 


If the ~ 
high transition 
occurs prior to or simul- 
taneously 
with the WE high transition 
in write 


cycle 1, the output buffers remain in a high im- 
pedance 
state. 


7. 
If WE is low or the WE low transition 
occurs prior 
to or simultaneously 
with the CE low transition, 
the output buffers remain in a high impedance 
state. 


8. 
If the VIH level of CE is 2.0V during the period 
that Vee voltage 
is going down from 4.51/ to 


2.7V lees1 current flows. 


9. 
The 052016 
maintains 
full operation 
from 5.5V 
~ 
to 2.7V. 
The electrical 
characteristics 
tables 
~ 
show two tested and guaranteed 
points of opera- 
tion. 
For operation 
between 
4.51/ and 3.5 volts, 


used the composit 
worst case characteristics 
from both 5V and 3V operation 
for deisgn pur- 


poses. 


052016 
24 PIN DIP 


PKG 
24-PIN 


DIll 
•••• 
MAX 


A IN. 
1.245 
1.270 


MM 
31.62 
32.25 


BIN. 
0.530 
0.550 


MM 
13.<16 
13.G7 


C IN. 
0.140 
0.160 
MM 
3.56 
4.06 


DIN. 
0.600 
0.625 


MM 
15.24 
15.88 


E IN. 
0.015 
0.050 
MM 
0.380 
1.27 


FIN. 
0.120 
0.145 
MM 
3.05 
3.68 


GIN. 
0.000 
0.110 


MM 
2.2G 
2.7G 


H IN. 
0.625 
0.675 


MM 
15.88 
17.15 


J IN. 
0.008 
0.012 
MM 
0.20 
0.30 


KIN. 
0.015 
0.022 


MM 
0.38 
0.56 


0520165 24 PIN sOle 


• • • • • 


PKG 
24-PIN 


DN 
IIIN 
IIAX 


A IN. 
0.600 
0.620 


MM 
15.240 
15.748 


BIN. 
0.326 
0.336 


MM 
8.280 
8.534 


C IN. 
0.082 
0.0112 


MM 
2.083 
2.337 


DIN. 
0.032 
0.044 


MM 
0.813 
1.118 


E IN. 
0.004 
0.010 
MM 
0.102 
0.254 


FIN. 
0.085 
0.OQ7 


MM 
2.15Q 
2.464 


GIN. 
0.044 
0.056 


MM 
1.118 
1.422 


H IN. 
0.453 
0.477 


MM 
11.506 
12.116 


J IN. 
0.004 
0.010 


MM 
0.102 
0.254 


KIN. 
0.012 
0.018 
MM 
0.305 
0.457 


L IJ:I.:.U.:lJ 
Tl-..--- 
E 


DALLAS 
SEMICONDUCTOR 
082064, 0820648 
8K x 8 
3V Operation Static RAM 


• Low power CMOS design 


• Standby 
current 


50 nA max at 
tA = 25°C 
Vcc = 3.0V 
100 nA max at 
tA = 25°C 
Vcc = 5.5V 
1 J.1Amax at 
tA = 60°C 
Vcc = 5.5V 


• Full operation 
for Vcc = 5.5V to 2.7V 


• Data Retention 
Voltage = 5.5V to 2.0V 


• Access time equals 150 nsat5.0Vand3oo 
nsat3.0V 


• Operating 
temperature 
range of -40oC to +850C 


• Full static operation 


• TIL 
compatible 
inputs 
and 
outputs 
over 
voltage 
range of 5.5V to 2.7 volts 


• Available 
in 28 pin DIP and 28 pin SOIC packages 


• Suitable for both battery operated and battery backup 
applications 


DESCRIPTION 


The DS2064 
is a 65536 bit low power, fully static ran- 


dom access memory organized 
as 8192 words by 8 bits 
using CMOS technology. 
The device 
operates 
from a 
single power 
supply with a voltage 
input between 
2.7 
volts and 5.5 volts. 
The chip enable input (CE) is used 
for device selection 
and can be used in order to achieve 
the minimum 
standby 
current 
mode 
which 
facilitates 
both battery 
operate 
and battery 
backup 
applications. 
The device 
provides 
fast access time of 150 ns when 
operated 
from a 5 volt power supply input, and also pro- 


NC 
Vcc 


A12 
WE 


A7 
CE2 


A6 
AS 


AS 
A9 


, 
A4 
All 


A:3 
OE 
~ 
MO 


Al 
CEl 
M 
007 


000 
D~ 


001 
DOS 


0Q2 
D04 


GND 
0Q3 


AO- A12 
WE 
OE 
CEf,CE2 
DQO-DQ7 


Vcc 
GND 
NC 


- 
Address 
Inputs 
Write Enable Input 


Output 
Enable Input 
Chip Enable Inputs 


Data Input/Output 
Power Supply 
Input 2.7V - 5.5V 


Ground 
No Connection 


vides 
relatively 
good 
performance 
of 300 
ns access 
while operating 
from a 3.0 volt input. 
The device 
main- 
tains TIL 
level inputs and outputs over the input voltage 
range of 2.7V to 5.5 volts. The DS2064 is most suitable 
for low power 
applications 
where 
battery 
operation 
or 
battery 
backup 
for 
nonvolatility 
are 
required. 
The 
DS2064 
is JEDEC 
pin 
compatible 
with 
ROM 
and 
EPROM 
of similar density 
and can be interchanged 
in 
the same socket providing flexibility 
of application 
in mi- 


crocomputer 
systems. 


OPERATION 
MODE 


MODE 
CE1 
CE2 
OE 
WE 
AO - A12 
00- 
007 
POWER 


READ 
L 
H 
L 
H 
STABLE 
DATA OUT 
leeo 


WRITE 
L 
H 
X 
L 
STABLE 
DATA IN 
leeo 


DESELECT 
L 
H 
H 
H 
X 
HIGH-Z 
leeo 


STANDBY 
H 
X 
X 
X 
X 
HIGH-Z 
Ices 


STANDBY 
X 
L 
X 
X 
X 
HIGH-Z 
Ices 


ABSOLUTE 
MAXIMUM 
RATINGS 


SYMBOL 
PARAMETER 
RATING 


Vee 
Power Supply Voltage 
-o.3V to +7.0V 


VIN, VI/O 
Input, Input/Output 
Voltage 
-0.3 to Vee + 0.3V 


TSTG 
Storage Temperature 
-55°C to + 125°C 


TOPR 
Operating 
Temperature 
-400C to +85°C 


TSOLDER 
Soldering 
TemperaturelTIme 
260°C 
for 10 seconds 


CAPACITANCE 
(tA = 25°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
10 
pF 


Input/Output 
Capacitance 
CliO 
5 
12 
pF 


RECOMMENDED 
DC OPERATING 
CONDITIONS 
(tA = -40°C 
TO 
+85°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply Voltage 
Vcc 
4.5 
5.0 
5.5 
V 


Input High Voltage 
VIH 
2.0 
Vcc + 0.3 
V 


Input Low Voltage 
VIL 
-0.3 
0.8 
V 


Data Retention 
Voltage 
VOR 
2.0 
5.5 
V 


DC CHARACTERISTICS 
(tA = -40oC 
TO +85°C, 
Vcc = 5V ± 10%) 


PARAMETER 
SYMBOL 
CONDITIONS 
MIN 
MAX 
UNITS 
NOTES 


Input Leakage 
Current 
III.. 
OV S V1N S Vcc 
±0.1 
JAA 


1/0 Leakage 
Current 
ILO 
CE=VIH,OVSVIOSVcc 
±0.5 
JAA 


Output 
High Current 
IOH 
VOH= 2.4V 
-1.0 
mA 


Output 
Low Current 
IOL 
VOL = 0.4V 
4.0 
mA 


Standby 
Current 
ICCSl 
CE=2.0V 
0.3 
mA 


Standby 
Current 
ICCS2 
C~Vcc-O.5V 
tA=60oC 
1 
JAA 


Standby 
Current 
ICCS2 
C~Vcc-0.5V 
tA=25OC 
100 
nA 


Operating 
Current 
Iceo 
CE=0.8V 
min cycle 
55 
mA 
10 


AC 
CHARACTERISTICS 
READ 
CYCLE 
(tA = -40°C 
TO +85°C, 
V cc = 5V ± 10%) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Read Cycle Time 
tRc 
150 
ns 


Access Time 
tACC 
150 
ns 


OE to Output Valid 
toE 
70 
ns 


CE to Output Valid 
too 
150 
ns 


CE or OE to Output Active 
tooE 
5 
ns 


Output 
High-Z from 
too 
10 
60 
ns 
Deselection 


Output 
Hold from Address 
toH 
10 
ns 
Change 


AC CHARACTERISTICS 
WRITE CYCLE 
(tA = -40oC TO +85°C, Vcc = 5V ± 100/0) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
VNITS 
NOTES 


Write Cycle lime 
twc 
150 
ns 


Write Pulse Width 
twP 
120 
ns 


Address 
Setup lime 
tAW 
0 
ns 


Write Recovery 
lime 
tWR 
10 
ns 


Output 
High-Z from WE 
tOow 
70 
ns 
7 


Output Active from WE 
toew 
5 
ns 
7 


Data Setup lime 
tos 
60 
ns 


Data Hold lime 
tOH 
0 
ns 


DATA RETENTION 
CHARACTERISTICS 
(tA = -40°C TO +85°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Data Retention 
Supply Voltage 
VOR 
2.0 
5.5 
V 


Data Retention 
Current at 5.5V 
IceR1 
0.1* 
1 
,JA 


Data Retention 
Current at 2.0V 
ICCR2 
SO* 
7SO 
nA 


Chip Deselect 
to Data 
teOR 
0 
I!S 
Retention 


Recovery 
lime 
tR 
2 
ms 


RECOMMENDED 
DC OPERATING 
CONDITIONS 
(tA = -40oC TO +85°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply Voltage 
Vcc 
2.7 
3.0 
3.5 
V 


Input High Voltage 
VIH 
2.0 
Vcc + 0.3 
V 


Input Low Voltage 
V1l 
-0.3 
0.6 
V 


Data Retention 
Voltage 
VOR 
2.0 
3.5 
V 


DC CHARACTERISTICS 
(tA = -40°C TO +85°C, Vcc = 2.7V TO 3.5V) 


PARAMETER 
SYMBOL 
CONDITIONS 
MIN 
MAX 
UNITS 
NOTES 


Input Leakage 
Current 
III 
OV sVlNs 
Vcc 
±0.1 
!&A 


VO Leakage 
Current 
ILO 
CE=VIH,OVS,VIOSVCC 
±0.5 
!&A 


Output High Current 
IoH 
VOH=2.2V 
-0.5 
mA 


Output 
Low Current 
10l 
VOl=0.4V 
4.0 
mA 


Standby 
Current 
ICCS1 
CE=2.0V 
0.1 
mA 


Standby 
Current 
ICCS2 
CE~Vcc-0.3V 
tA=60oC 
500 
nA 


Standby 
Current 
ICCS2 
CQVCc-0.3V 
tA=25OC 
50 
nA 


Operating 
Current 
Iceo 
CE=0.6V 
min cycle 
25 
mA 


AC CHARACTERISTICS 
READ CYCLE (tA = -40°C TO +85°C, Vcc = 2.7V TO 3.5V) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Read Cycle Time 
tRC 
300 
ns 


Access 
Time 
tAcC 
300 
ns 


OE to Output Valid 
toE 
150 
ns 


CE to Output 
Valid 
tea 
300 
ns 


CE or OE to Output Active 
teoE 
5 
ns 


Output 
High-Z from 
too 
5 
120 
ns 
Deselection 


Output 
Hold from Address 
toH 
15 
ns 
Change 


AC CHARACTERISTICS 
WRITE CYCLE 
(tA = -40°C TO +85°C, Vcc = 2.7V 
TO 3.5V) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Write Cycle Time 
twc 
300 
ns 


Write Pulse Width 
twP 
225 
ns 


Address 
Setup Time 
tAW 
0 
ns 


Write Recovery Time 
tWR 
25 
ns 


Output High-Z from WE 
toow 
100 
ns 
7 


Output Active from Wi: 
toEW 
5 
ns 
7 


Data Setup Time 
tos 
150 
ns 


Data Hold Time 
tOH 
0 
ns 


DATA RETENTION 
CHARACTERISTICS 
(tA = -40°C TO +85°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Data Retention 
Supply Voltage 
VOR 
2.0 
3.5 
V 


Data Retention 
Current 
at 3.5V 
ICCRl 
50· 
1000 
nA 


Data Retention 
Current at 2.0V 
ICCR2 
50· 
750 
nA 


Chip Deselect 
to Data 
teOR 
0 
J&S 
Retention 


Recovery 
Time 
tR 
2 
ms 


TIMING WAVEFORM: 
READ CYCLE 


DOUT 


SEE NOTE 1 


TIMING WAVEFORM: 
WRITE CYCLE 
1 


c><xX] 


TIMING 
WAVEFORM: 
WRITE CYCLE 
2 


twe 


ADDRESSES 
\ 


\ 


CE 


I 


\ 


WE 
\ 


\ 


TIMING 
DIAGRAM: 
DATA RETENTION 
- POWER UP, POWER 
DOWN 


NOTES 


1. 
WE is high for read cycles. 
cycle 1, the output buffers remain in a high im- 


2. 
OE = VIH or VIL. If OE = VIH during write cycle, 


pedance 
state. 


the output buffers remain in a high impedance 
7. 
If WE is low or the WE low transition 
occurs 
prior 
state. 
to or simultaneously 
with the CE low transition, 


3. 
~ 
is specified 
as the logical "AND" of CE and 
the output buffers remain in a high impedance 


E. twP is measured 
from the latter of CE or 


state. 


WE going low to the earlier of CE or WE going 
8. 
If the VIH level of CE is 2.0V during the period 
high. 
that Vcc voltage 
is going down from 4.5V to 


4. 
tOH and tos are measured 
from the earlier of CE 


2.7V Ices1 currentflows. 
III 


or WE going high. 
9. 
The 082064 
maintains 
full operation 
from 5.5V 


If the CE low transition 
occurs simultaneously 
t02.7V. 
The electrical 
characteristics 
tables 
5. 
show two tested and guaranteed 
points of opera- 
with or latter than the WE low transition 
in write 
tion. 
For operation 
between 
4.5V and 3.5 volts, 
cycle 1, the output buffers remain in a high im- 
used the composit 
worst case characteristics 
pedance 
state. 
from both 5V and 3V operation 
for deisgn pur- 


6. 
If the CE high transition 
occurs prior to or simul- 
poses. 


taneously 
with the WE high transition 
in write 
10. 
Operating 
current is valid over O°C to +85°C. 


052064 
28 PIN DIP 


11 
---.1 


PKG 
28-PIN 


DIll 
IIIN 
MAX 


A IN. 
1.440 
1.460 


MM 
30.99 
32.00 


BIN. 
0.540 
0.560 


MM 
13.72 
14.22 


C IN. 
0.140 
0.160 


MM 
3.56 
4.06 


DIN. 
0.590 
0.625 


MM 
14.99 
15.88 


E IN. 
0.015 
0.040 


MM 
0.380 
1.02 


FIN. 
0.110 
0.135 


MM 
2.79 
3.~ 


GIN. 
0.090 
0.110 


MM 
2.29 
2.79 


H IN. 
0.625 
0.675 


MM 
15.88 
17.15 


J IN. 
0.008 
0.012 


MM 
0.20 
0.30 


KIN. 
0.015 
0.021 


MM 
0.38 
0.53 


DS2064S 28 PIN sOle 


_______ 
.J... 


L UJ:U.:lJ 
CIl::JJJ:J.:Jc 


11- 
A 
.IT 


PKG 
28-PIN 


Dill 
IIIN 
IIAX 


A IN. 
0.706 
0.718 


MM 
17.932 
18.237 


BIN. 
0.330 
0.342 


MM 
8.382 
8.687 


C IN. 
0.080 
0.084 


MM 
2.032 
2.134 


DIN. 
0.026 
0.050 


MM 
0.660 
1.270 


E IN. 
0.004 
0.012 


MM 
0.102 
0.305 


FIN. 
0.084 
0.0116 


MM 
2.134 
2.438 


GIN. 
0.044 
0.056 


MM 
1.118 
1.422 


H IN. 
0.466 
0.486 


MM 
11.836 
12.344 


J IN. 
0.006 
0.012 


MM 
0.152 
0.305 


KIN. 
0.014 
0.024 


MM 
0.356 
0.610 


DALLAS 
SEMICONDUCTOR 
082219 


Nonvolatile DRAM Stik 1M x 9 


• Maintains 
data in the absence 
of system 
power 


• Compatible 
with existing 
DRAM 51MM applications 


• Normal operating 
mode completely 
unaffected 


• Nonvolatile 
circuitry 
transparent 
and 
independent 


from host system 


• Conforms 
to popular JEDEC 
standard 


• 30-position 
51MM DRAM module 


• Accommodates 
any 6- to 10-volt primary energy cell 


or rechargeable 
energy source 


• Memory array available 
as 1024K bytes with parity bit 


• RA5 access time of 120 ns or 150 ns 


DESCRIPTION 
The 052219 
Nonvolatile 
DRAM 5tik 1M x 9 provides all 


necessary 
timing, refresh generation, 
and power-downl 


power-up 
sequencing 
necessary 
to maintain data integ- 
rity during 
system 
power 
failure. 
A primary 
or a re- 


chargeable 
energy source can be used to support data 


retention. 
Available 
in 1,048,576 
bytes, 
the memory 


module conforms 
to the standard 
3D-position 
51MM pin 


configuration. 
The 
self-contained 
memory 
mainte- 


nance circuitry resides transparently 
to the host system, 


eliminating 
the need 
for any additio~1 
components. 


Normal 
5-volt 
operation 
is completely 
unaffected 
as 


nonvolatile 
circuitry 
is transparent 
to 
DRAM. 


ns maximum. 
Refreshing 
continues 
without interruption 


until the system 
signals the Stik that it is ready to as- 


sume refresh responsibility 
for the DRAMs. 
Refresh du- 
ties are shifted from the Stik to the system when a soft- 
ware-controlled 
switch 
is set 
by sending 
a specific 


pattern on address lines A5, A6, and A7 for 24 consecu- 
tive cycles. The address pattern which sets the software 


switch 
is shown 
in Figure 
1. This 
address 
pattern 
is 
clocked into the DS1 2:37 DRAM Nonvolatizer 
Chip resi- 


dent on the Stik on the falling edge of CAS provided that 
setup and hold times are met. When the 24th cycle is 


correctly 
entered, 
the system 
will have full access 
to 


RAM and must handle refresh requirements. 
RAM read 


and write cycles can then resume without 
restriction. 


OPERATION 
- NORMAL 
POWER 
CONDmONS 
Under normal 
S-volt operating 
conditions, 
the DS2219 
Nonvolatile 
DRAM Stik behaves exactly like a standard 


1024Kx 
9 DRAM SIMM such as the Hitachi HB56A 198. 
The RAS, CAS, and WE inputs to the Stik are directed 


through the OS 1237 directly to the individual 
DRAM cir- 
cuits. The 
DS2219 
will operate 
in this mode 
until the 


S-volt supply 
at Vcc decays 
to 4.5 volts during 
loss of 


power. 


OPERATION 
- POWER LOSS AND DATA 
RETENTION 
When the S-volt Vcc power begins to drop, the DS1237 
senses this change using a precision 
band gap compa- 


rator and isolates 
all control 
inputs to the Stik as Vcc 
falls below 4.5 volts. Power to the individual 
DRAM cir- 
cuits is switched 
from the main S-volt supply to a backup 


supply connected 
at position 24 of the Stik. This backup 
supply 
is typically 
a chargeable 
capacitor 
or battery; 
however, 
any supply between 
six and ten volts is suit- 
able. All refreshing 
is accomplished 
internally within the 
Stik and is supported 
continuously 
until Vcc returns to 


normal 
levels and the system 
signals the Stik that it is 
ready to assume 
refresh duties. 


OPERATION 
- RETURN 
TO NORMAL 
POWER 
CONDmONS 
When the system 5-volt supply returns and exoeeds 4.5 


volts, the system 
supply 
is reconnected 
to the DRAM 
circuits 
and 
the 
backup 
supply 
is internally 
discon- 


nected. 
At this time, a continuous 
CAS before 
RAS re- 


fresh is also generated 
internally 
at a cycle time of 350 


CONSERVATION 
OF BACKUP 
SUPPLY 
Another software-controlled 
switch allows conservation 


of the backup 
supply 
when 
data 
retention 
is not re- 


quired. The switch is controlled 
by the same method de- 


scribed for refresh except that the bit pattern is different. 


The bit patterns 
shown 
in Figure 
2 turn on or off this 
switch which disconnects 
or connects 
the backup 
sup- 


ply. 


BACKUP 
CONDmON 
The DS2219 contains two features which provide 
infor- 
mation about the condition 
of the backup 
supply. The 


BC (Battery Condition) 
pin at location 
19 of the Stik pro- 


vides the output for the backup supply information. 
Ifthis 


feature is to be used, please review the "Backup Condi- 
tion" section 
of the DS1237 
DRAM Nonvolatizer 
Chip 
data sheet. 


SOFTWARE 
CONTROLLED 
SWITCH 
FOR CONSERVATION 
OF BACKUP 
SUPPLY 
Figure 2 


BATTERY 
BACKUP 
ON 


PINNUMBER 
PINNAME 
PINNUMBER 
PINNAME 


1 
Vcc 
16 
004 


2 
CAS 
17 
A8 


3 
000 
18 
A9 


4 
AO 
19 
BC 


5 
A1 
20 
005 


6 
001 
21 
WE 


7 
A2 
22 
GNO 


8 
A3 
23 
D06 


9 
GNO 
24 
VBAT 


10 
OQ2 
25 
007 


11 
A4 
26 
PO 


12 
A5 
27 
RAS 


13 
OQ3 
28 
PCAS 


14 
A6 
29 
PO 


15 
A7 
30 
Vcc 


ABSOLUTE 
MAXIMUM 
RATINGS· 
Voltage on Any Pin Except Battery 
Inputs Relative to Ground 
Voltage on Any Pin Relative to Ground 
Operating 
Temperature 
Storage 
Temperature 


-0.3V to +7V 
-0.3V to + 12V 
O°C to+75°C 
-55°C to +125°C 


• This 
is a stress 
rating 
only and functional 
operation 
of the device 
at these 
or any other 
conditions 
above 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maxi- 
mum rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Primary 
Power Supply 
Veel 
4.5 
5.0 
5.5 
V 
1 


Voltage 
Input Logic 1 
V1H 
2.0 
Vee+0.3 
V 
1 


Voltage 
Input Logic 0 
Vll 
-0.3 
+0.8 
V 
1 


Backup 
Supply 
BKUP 
6.0 
8.0 
10.0 
V 
2,3 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Current 
Ice 
15 
mA 


Power-Fail 
Detect 
VTP 
4.25 
4.37 
4.5 
V 
5 


Input Leakage 
III 
-1.0 
1.0 
~ 


IData Retention 
Current 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
7 
pF 


PARAMETER 
SYMBOL 
MIN' 
TYP 
MAX 
UNITS 
NOTES 


Address 
Setup Time 
tAS 
0 
ns 


Address 
Hold Time 
tAH 
20 
ns 


NOTES: 


1. All voltages 
are referenced 
to ground. 


2. The Be pin will be driven active whenever 
Vee is within nominal 
limits and the backup supply is below Vee. 


3. Backup 
input voltage 
is internally 
regulated 
within the DS2219 
such that Vee to the DRAMs 
is never below 4.5 
volts, for a backup 
input voltage of 6.0 volts minimum. 


4. This is the average 
current from the backup 
supply to maintain 
memory for the Stik. 


5. VTPis the ~ 
point where the internal switching 
circuit disconnects 
Vec and connects 
the internally 
regulated 
backup 
supply to the DRAMs. 
Rapid refresh is also initiated 
at this time. 


AC ELECTRICAL CHARACTERISTICS 
(tA- 0 to+70°C, VCC = 5V ± 10%) 
Test Conditions 
Read, Write, Read-Modlfy-Wrlte and Refresh Cycles (Common Parameter) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNrrs 
NOTES 


Random 
Read or Write Cycle 
tRC 
220 
ns 
Time 


MS 
Precharge 
Time 
tRp 
90 
ns 


RAS Pulse Width 
!RAs 
120 
10000 
ns 


CAS Pulse Width 
teAS 
30 
10000 
ns 


Row Address 
Setup Time 
lASR 
0 
ns 


Row Address 
Hold Time 
tRAH 
15 
ns 


Column 
Address 
Setup Time 
tASC 
0 
ns 


Column 
Address 
Hold Time 
teAH 
25 
ns 


tiAS to CAS Delay Time 
tRCD 
25 
90 
ns 
7 


RAS 
to 
Column 
Address 
Delay 
tRAD 
20 
65 
ns 
10 
Time 


RAS Hold Time 
tRSH 
30 
ns 


CAS Hold Time 
tCSH 
120 
ns 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


CAS to RAS Precharge 
TIme 
tCRP 
10 
ns 


Transition 
TIme (Rise and Fall) 
tT 
3 
50 
ns 
6 


Refresh 
Period 
tREF 
8 
ms 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Access 
TIme from RAS 
tRAC 
120 
ns 
2,3 


Access 
TIme from CAS 
tCAC 
30 
ns 
3,4 


Access 
TIme from Address 
tAA 
55 
ns 
3,4 


Read Command 
Setup TIme 
tRCS 
0 
ns 


Read Command 
Hold TIme 
tRCH 
0 
ns 
Referenced 
to CAS 


Read Command 
Hold TIme 
tRRH 
10 
ns 
Referenced 
to RAS 


Column 
Address 
to 
RAS 
Lead 
tRAL 
55 
ns 
TIme 


Output 
Buffer Turn-Off 
Delay 
toFF 
30 
ns 
5 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Write Command 
Setup TIme 
twcs 
0 
ns 
8 


Write Command 
Hold TIme 
tWCH 
25 
ns 


Write Command 
Pulse Width 
twp 
20 
ns 


Write Command 
to RAS Lead TIme 
tRWL 
30 
ns 


Write Command 
to CAS Lead TIme 
teWL 
30 
ns 


Data-In Setup TIme 
tos 
0 
ns 
9 


Data-In 
Hold TIme 
tOH 
25 
ns 
9 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Read-Write 
Cyde 
Time 
tRWC 
245 
ns 


RAS to WE Delay TIme 
tRWO 
110 
ns 
8 


CAS to WE Delay TIme 
tewo 
30 
ns 
8 


Column Address to WE Delay TIme 
tAWO 
55 
ns 
8 


1. AC measurements 
assume tT = 5 ns. 


2. Assumes 
that tRCO S tRCO (max) and tRAO S tRAO (max). If tRCO or tRAO is greater 
than the maximum 
recom- 
mended value shown in this table, tRAC exceeds 
the value shown. 


3. Measured 
with a load cirucit equivalent 
to 2 TTL loads and 100 pF. 


4. Assumes 
that tRCO ~ tRCO (max) and tRAO S tRAO (max). 


5. toFF (max) is defined 
as the time at which the output achieves 
the open circuit condition 
and is not referenced 
to output voltage 
levels. 


6. Transition 
times are measured 
between 
V1H and V1l. 


7. Operation 
with the tRCO (max) limit insures that tRAC (max) can be met, tRCO (max) is specified 
as a reference 
point only; if tRCO (max) is greater than the specified 
tRco (max) limit, then access time is controlled 
exclusively 
by teAC' 


8. twcs 
and tewo 
are not restrictive 
operating 
parameters. 
They are included 
in the data sheet as electrical 
char- 


acteristics 
only: 
if twcs 
~ twcs 
(min), the cycle is an early write cycle and the data out pin will remain open 
circuit (high impedance) 
throughout 
the entire cycle; if tRWD ~ tRwo (min), tewo ~ tewo 
(min) and tAwO ~ tAWO 
(min), the cycle is a read-write 
and the data output will contain data read from the selected 
cell; if neither of the 
above sets of conditions 
is satisfied, 
the condition 
of the data out (at access time) is indeterminate. 


9. These parameters 
are referenced 
to CAS leading edge in early write cycles and to WE leading edge in delayed 
write or read-modity-write 
cycles. 


10. If tRAO is greater than the specified 
tRAO (max) limit, then access time is controlled 
exclusively 
by tM. 


I 


052219 


\ 


TIMING 
WAVEFORMS 


\ 


Read Cycle 
Rgure 3 


\ 
tRC 


RAS 
tRAS 


\ 


tRP 


\ 


teSH 
tRSH 
teRP 


\ 
teAS 
CAS 


\ 


tRAo 


\ 
tRAH 


Address 
\ 


Valid 
Output 


~ 
:Don'tCare 


Notes: 
1. ~ 
: Don't Care 


2. 
twcs ~ twcs (min) 


Valid 
Input 


~ 
: Don't Care 


Valid 
Output 


~ 
: Don't Care 


APPLICATION 
NOTE: DIODE CONTROL 
OF 


BKUPINPUT 
The fabrication 
of the OS1237 produces 
an N well for 


the BKUP Input (pin 14) that must be considered 
by the 


user. Because 
of this, it is imperative 
that the BKUP in- 


put does not go more negative from VCCI input (pin 16) 
than the amount of one silicon diode. 


This requirement 
can be achieved 
by using a Schottky 


diode (01) between the VCCI input and BKUP input (see 
example 
below). This diode will limit the negative 
volt- 


age level of BKUP input relative to the VCCI. 


Eventually 
the battery 
voltage 
that 
is applied 
to the 


BKUP 
input can decrease 
below 
the negative 
damp 


voltage of 01. At this time, the battery should be discon- 
nected from the circuit during the time that VCCI input is 


present. 


SYSTEM 
INPUT 


This can be achieved 
by using a diode (02) between the 


battery positive supply lead and the BKUP input. Diode 


02 will then disconnect 
the battery positive supply lead 


from the BKUP 
input when the battery 
output 
voltage 


has decrease. 


BATTERY 
VOLTAGE 
INPUT 


NOTE: For circuits where the BKUP source is a primary 


battery, Underwriter 
Laboratories 
requires 
02. 


052219 
3D-PIN SIP STIK 


I~I~ 
A 
.t'l 
B 
t 
J ---... 
c 
'c) 
+ 


~ 
~ 
1 ~[ 000000000000000000000000000 
'] ; 


~ 


F 
G 
- 
- 
I 
- 
H 


K~r~ 


DIM 
MIN 


A IN. 
3.5 
- 
MM 
88.9 


BIN. 
3.234 
MM 
82.14 


C IN. 
0.850 
MM 
21.59 


DIN. 
0.400 
- 
MM 
10.16 


--1L~ 


E IN. 
0.25 
MM 
6.35 


FIN. 
0.12 
MM 
3.05 


GIN. 
0.100 
MM 
2.54 


H IN. 
2.90 
MM 
73.66 


J 
IN. 
0.125 DIA. 


MM 
3.18DIA. 


KIN. 
0.150 
MM 
3.81 


L IN. 
0.175 
MM 
4.45 


MIN. 
0.050 
MM 
1.27 


DALLAS 
SEMICONDUCTOR 
082227 
Flexible NV SRAM Stik 


• Flexibly organized 
as 128K x 32, 256K x 16, or 512K 
x 8 bits 


• Data retention> 
10 years in the absence 
of Vcc 


• Nonvolatile 
circuitry 
transparent 
to and independent 
from host system 


• Automatic 
write 
protection 
circuitry 
safeguards 
against data loss 


• Separate 
chip enables allow access by byte, word, or 
long word 


• Fast access times: 
70ns, 100ns, or 120ns 


• Unlimited 
write cycles 


• Read cycle time equals write cycle time 


• Employs 
popular JEDEC standard 
72-position 
SIMM 
connection 
scheme 


• Lithium energy source is electrically 
disconnected 
to 
retain freshness 
until power is applied for the first time 


DESCRIPTION 
The DS2227 
Flexible NV SRAM Stik is a self-contained 
4,194,304-bit 
nonvolatile 
static RAM which can be flexi- 


bly organized 
as 128K x 32 bits, 256K x 16 bits, or 512K 
x 8 bits. The nonvolatile 
memory contains 
all necessary 
control circuitry 
and lithium energy sources to maintain 


data integrity in the absence 
of power for more than 10 


years. The DS2227 employs 
the popUlar JEDEC 
stan- 
dard 72-position 
SIMM connection 
scheme requiring 
no 
additional 
circuitry. 


OPERATION 
The 082227 
Flexible 
NV 8RAM 
8tik 
is used like any 


standard static RAM. All the nonvolatile 
circuitry resides 


transparently 
to the user. The flexibility 
of the part is 


achieved by providing 
separate read, write, and chip se- 


lect pins for each of the four banks of onboard memories 


(see Figure 1). For operation 
as a 512K x 8 NV 8RAM 


Stik, tie all data lines from each bank together 
(i.e., all 


DOs together, 
all 01 s together, 
etc.). Read enables and 


write enables are also tied together. 
For operation 
as a 


256K x 16 NV 8RAM 
Stik, tie the data lines from two 


banks together. 
Chip enables, 
read enables, 
and write 


enables 
from these banks are also tied together. 
Con- 
nection 
to the 
082227 
is made 
by using 
an indus- 


tryrstandard, 
72-position 
SIMM 
socket 
089072-72V 


(AMP part number 821824-8). 
These SIMM sockets are 


also 
available 
in perpendicular, 
inclined, 
or parallel 


mount, 
depending 
on the 
height 
available. 
8ee 
the 


08907x 
8ip8tik™ 
connectors 
available 
from 
Dallas 


Semiconductor. 


READ MODE 
The OS2227 executes 
a read cycle whenever 
WE is in- 


active (high) and CE is active (low). The unique address 
specified 
by the 17 address 
inputs (Ao - A1S) defines 


which byte of data is to be accessed. 
Valid data will be 


available 
to the eight data I/O pins within tAcc (access 


time) after the last address input signal is stable, provid- 


ing that CE and OE access times are also satisfied. 
If 


OE and CE times are not satisfied, 
then data access 


must be measured 
from the later occurring signal (CE or 


OE) and the limiting parameter 
is either tea for CE or 


toE for OE rather than address access. Read cycles can 
only occur when Vcc 
is greater 
than 4.5 volts. When 


Vcc is less than 4.5 volts, the memory is inhibited and all 
accesses 
are ignored. 


WRITE 
MODE 
The 082227 
is in the write 
mode whenever 
both WE 


and CE signals are in the active (low) state after address 


inputs are stable. The latter occurring falling edge of CE 


or WE will determine 
the start of the write cycle. 
The 


write cycle is terminated 
by the earlier rising edge of C E 


or WE. All address inputs must be kept valid throughout 


the write cycle. WE must return to the high state for a 


minimum 
recovery 
time 
(tWR) during 
write 
cycles 
to 


avoid bus contention. 
However, 
if the output 
bus has 


been enabled (CE and OE active) then WE will disable 


the outputs to toow 
from its falling edge. Write cycles 


can occur only when Vcc is greater than 4.5 volts. When 


Vcc 
is less than 4.5 volts, 
the memory 
is write-pro- 
~ 


tected. 
~ 


DATA RETENTION 
MODE 
The 082227 
provides 
full functional 
capability 
for Vcc 


greater than 4.5 volts and guarantees 
write protection 


for Vcc less than 4.5 volts. Data is maintained 
in the ab- 


sence of Vcc 
without 
any additional 
support 
circuitry. 


The OS2227 constantly 
monitors Vcc. 
Should the sup- 


ply voltage 
decay, the RAM is automatically 
write-pro- 


tected below 4.5 volts. As Vcc falls below approximate- 
ly 3.0 volts, 
the 
power 
switching 
circuit 
connects 
a 


lithium 
energy 
source 
to RAM 
to retain data. 
During 


power-up, 
when 
Vcc 
rises 
above 
approximately 
3.0 


volts, the power switching 
circuit connects 
the external 


Vcc 
to the RAM and disconnects 
the lithium 
energy 


source. 
Normal 
RAM operation 
can resume 
after Vcc 


exceeds 
4.5 volts. 


The OS2227 checks 
lithium status to warn of potential 


data loss. Each time that Vcc power is restored 
to the 


082227 
the lithium is checked with a precision 
compa- 


rator. If the lithium supply is less than 2.0 volts, the sec- 
ond memory cycle is inhibited. Battery status can, there- 


fore, be determined 
by performing 
a read cycle 
after 


power-up 
to any location 
in memory, 
recording 
that 


memory location content. A subsequent 
write cycle can 
then be executed to the same memory 
location, altering 


data. If the next read cycle fails to verify the written data, 


the contents 
of the memory are questionable. 


In many applications 
data integrity 
is paramount. 
The 


052227 
provides 
lithium cell redundancy 
and an inter~ 


nal isolation switch which provides for the connection 
of 
two batteries. 
During battery 
backup 
time, the lithium 


with the highest voltage 
is selected 
for use. If one bat- 


tery fails, the other will automatically 
take over. The 


switch between 
batteries 
is transparent 
to the user. 


PIN 
51GNALNAME 
PIN 
SIGNAL 
NAME 


1 
Vcc 
Power 
38 
4-00 


2 
1-00 
39 
4-01 


3 
1-01 
40 
4-02 


4 
1-02 
41 
4-03 


5 
1-03 
42 
4-04 


6 
1-04 
43 
4005 


7 
1-05 
44 
4-06 


8 
1-06 
45 
4-07 


99 
1-07 
46 
NC 


10 
NC 
47 
4-Chip 
Enable 


11 
1-Chip Enable 
48 
4-0utput 
Enable 


12 
1-0utput 
Enable 
49 
4-Write 
Enable 


13 
1-Write Enable 
50 
Ground 


14 
2-00 
51 
Vcc 
Power 


15 
2-01 
52 
AO 


16 
2-02 
53 
A1 


17 
2-03 
54 
A2 


18 
2-04 
55 
A3 


19 
2-05 
56 
A4 


20 
2-06 
57 
A5 


21 
2-07 
58 
A6 


22 
NC 
59 
A7 


23 
2-Chip Enable 
60 
A8 


24 
2-0utput 
Enable 
61 
A9 


25 
2-Write 
Enable 
62 
A10 


26 
3-00 
63 
A11 


27 
3-01 
64 
A12 


28 
3-02 
65 
A13 


29 
3-03 
66 
A14 


30 
3-04 
67 
A15 


31 
3-05 
68 
A16 


32 
3-06 
69 
NC 


33 
3-07 
70 
NC 


34 
NC 
71 
NC 


35 
3-Chip Enable 
72 
Ground 


36 
3-0utput 
Enable 


37 
3-Write 
Enable 


ABSOLUTE 
MAXIMUM 
RATINGS· 
Voltage on Any Pin Relative to Ground 
-0.3V to +7.0V 


Operating Temperature 
O°Cto 70°C 


Storage Temperature 
-40° to +85°C 


• This is a stress rating only and functional operation of the device at these or any other conditions above 
those indicated in the operation sections of this specification is not implied. 
Exposure to absolute maxi- 
mum rating conditions for extended periods of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply Voltage 
Vcc 
4.5 
5.0 
5.5 
V 


Input High Voltage 
V1H 
2.2 
Vcc 
V 


Input Low Voltage 
VIL 
0 
+0.8 
V 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Leakage Current 
IlL 
-1.0 
+1.0 
itA 


110 Leakage Current 
ILO 
-5.0 
+5.0 
itA 


Output Current @ 2.4V 
IOH 
-1.0 
mA 


Output Current @ 0.4V 
IOL 
2.0 
3.0 
mA 


Operating Current 
Ice 
60 
280 
mA 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
20 
40 
pF 


Output Capacitance 
COUT 
5 
10 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


CE at VIHBefore Power-down 
tpo 
0 
J.I.S 


~ 
Slew from 4.5V to 4.25V 
tF 
300 
J.I.S 
(CE at VIH) 


~ 
Slew from OVto 4.5V 
tR 
0 
J.I.S 
(CE at VIH) 


CE at VIHafter Power-up 
tREC 
2 
80 
125 
ms 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Expected Data Retention 
tOR 
10 
Years 


052227-70 
052227-100 
052227-120 


PARAMETER 
SYMBOL 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
UNITS 
NOTES 


Read Cycle Time 
tRC 
70 
100 
120 
ns 
10 


Access Time 
tACC 
70 
100 
120 
ns 
10 


OE to Output Valid 
toE 
35 
50 
60 
ns 
10 


CE to Output Valid 
teo 
70 
100 
120 
ns 
10 


OE or CEto 
teoE 
5 
5 
5 
ns 
10 
Output Active 


Output 
High Z from Dese- 
too 
25 
35 
40 
ns 
10 
laction 


Output 
Hold from Address 
toH 
5 
5 
5 
ns 
10 
Change 


Write Cycle Time 
twc 
70 
100 
120 
ns 
10 


Write Pulse Width 
twP 
55 
75 
90 
ns 
3,10 


Address 
Setup Time 
tAW 
0 
0 
0 
ns 
10 


Write Recovery 
Time 
tWR 
20 
20 
20 
ns 
10 


Output 
High Z from WE 
toow 
25 
35 
40 
ns 
10 


Output Active from WE 
toEW 
5 
5 
5 
ns 
8,10 


Data Setup Time 
tos 
30 
40 
50 
ns 
4,10 


Data Hold Time from WE 
tOH 
20 
20 
20 
ns 
4,5,10 


TOVBAT20F 
ADJACENTCEll 


9 
A3 


10 A2 


11 A1 


12 AO 


13 DO 


14 01 


15 D2 


16 GNO 


TOVBAT10F 


ADJACENTCEll 


I 


CE 11 


lITHIUM 2 
I 


1 MEGSRAM 


(1.2,3.4) 


Vcc 32 


A15 31 


CS230 


WE 29 


A1328 


AS Zl 


A926 


A11 25 


OE 24 


A1023 


CS1 22 


0721 
0620 
0519 


D4 18 


0317 


-----------------------------------~Ol~2;29.2'M619 


READ CYCLE 
(NOTE 1) 


ADDRESSES 


DATA RETENTION 
TIME 


toR 


LEAKAGE 
CURRENT 


IL SUPPUED 
FROM 


LITHIUM 
CELL 


NOTES: 


1. WE is high for a read cycle. 


2. OE = VIH or V1L. If OE = V1Hduring write cycle, the output buffers remain in a high impedance 
state. 


3. twp is specified 
as the logical AND of CE and WE. 


4. toH. tos are measured 
from the earlier of ~ 
or WE going high. 


5. toH is measured 
from WE going high. If CE is used to terminate 
the write cycle then 
tOH = 20 ns. 


6. If the CE low transition 
occurs 
simultaneously 
with or later than the WE low transition 
in write cycle 1, the out- 
put buffers remain in a high impedance 
state in this period. 


7. If the CE high transition 
occurs prior to or simultaneously 
with the WE high transition 
in write cycle 1, the output 
buffers 
remain in a high impedance 
state in this period. 


8. If the WE is low or the WE low transition 
occurs prior to or simultaneously 
with the CE low transition, 
the output 
buffers 
remain in a high impedance 
state in this period. 


9. Each 052227 
is marked with a 4-digit date code AABB. AA designates 
the year of manufacture. 
BB designates 
the week of manufacture. 
The minimum 
expected 
tOR is defined 
as starting 
at the date of manufacture. 


10. Timings 
are valid only when CE is tied low. 


DC TEST CONDITIONS 
Outputs 
Open 


t cycle = 200 ns 
All Voltages 
are Referenced 
to Ground 


AC TEST CONDITIONS 
Output Load: 100 pF + 1TTL gate 
Input Pulse Levels: 0 - 3.0 V 


Timing Measurements 
Reference 
Levels: 


Input - 1.5V 
Output - 1.5V 


Input Pulse Rise and Fall Times: 
5ns 


052227 72-PIN SIP STIK 
I; 


., 


•• 
DD 
DO 


Dill 
IIIN 


A 
IN. 
4.050 
MM 
102.87 


B 
IN. 
3.784 
MM 
96.11 


C 
IN. 
0.850 
MM 
21.59 


D 
IN. 
0.400 
MM 
10.16 


E 
IN. 
0.25 
MM 
6.35 


F 
IN. 
0.050 
MM 
1.27 


G 
IN. 
0.080 
MM 
2.03 


H 
IN. 
0.250 
MM 
6.35 


J 
IN. 
0.125 DIA. 


MM 
3.18 DIA. 


K 
IN. 
0.300 
MM 
7.62 


L IN. 
0.173 
MM 
4.39 


M 
IN. 
0.050 
MM 
1.27 


SlOE VIEW -.! I 
125" 
I 
I ~ 
(3.2mm) 


~ 
~ 
120" 
I 
(3.05mm) 


098" -.r 
Jj 
I 
(2.50 mm)· 
I 
~I 
I 
l 
----t- 
I 
%I:: 
I 
f 
I I 


~ 
'I:i 
I 


.867" 
~I~~ 


(2.50 mm) 
~ 
~~::~ 
~ 
1 
8 ~~ 
'OTOH ","AAD 
______ 
READER 
I I 
","-I 
•..•••_ 
050" 
--- 
.....-- 
(1.27 MM) 


SEE 72·PIN SIP STIK FOR OTHER DIMENSIONS 


DALLAS 
SEMICONDUCTOR 
082229 


Word-Wide 8 Meg SRAM Stik 


FEATURES 


• Organized 
as a high density 
512K x 16 bit Stik™ 


• Employs popular JEOEC standard 
80-position 
SIMM 
connector 


• Full ± 10% operating 
range 


• Read cycle time equals write cycle time 


• Ultra-low 
standby 
current < 20 J.iA 


• Suitable 
for battery-backed 
applications 


DESCRIPTION 
The 
OS2229 
is a 8.388,60B-bit 
low-power 
fully static 


Random Access Memory organized 
as a 524,888 word 


by 16 bits using CMOS technology. 
The device employs 
the popular JEOEC 
standard 
80-pin SIMM connection 
scheme with no additional 
circuitry required. The device 


operates from a single power supply with a voltage input 


of 4.5 to 5.5 volts. The Chip Enable inputs (CEO, CE1, 
CE2, 
CE3) are used for device 
selection 
and can be 


used in order to achieve 
the minimum 
standby 
current 


mode which facilitates 
battery backup. The device pro- 


vides a fast access time of 85nS. The OS2229 
main- 


tains TTL levels over input voltage 
range 4.5V to 5.5V. 


The OS2229 
is JEOEC 
pin compatible 
(see Figure 1) 


with flash 
EEPROM 
memory 
SIMM 
boards 
of similar 
density. 


PIN # 
PIN NAME 
PIN# 
PIN NAME 
PIN# 
PIN NAME 


1 
GND 
32 
NC 
63 
DO-r 


2 
Vcc 
33 
NC 
64 
DOs 
3 
NC 
34 
NC 
65 
D05 
4 
OE 
35 
CS 
66 
004 
5 
WEH 
36 
A16 
67 
003 
6 
WE[ 
37 
A15 
68 
D02 
7 
NC 
38 
A14 
69 
DOl 
8 
NC 
39 
A13 
70 
000 
9 
NC 
40 
A12 
71 
NC 
10 
NC 
41 
All 
72 
VCC 
11 
NC 
42 
A10 
73 
NC 
12 
NC 
43 
Ag 
74 
GND 
13 
NC 
44 
As 
75 
NC 
14 
NC 
45 
A7 
76 
GND 
15 
NC 
46 
As 
n 
GND 
16 
NC 
47 
As 
78 
17 
NC 
48 
A4 
79 
18 
NC 
49 
A3 
80 
GND 
19 
NC 
50 
A2 
20 
NC 
51 
A1 
21 
CE3 
52 
Ao 
PIN NAME 
DESCRIPTION 
22 
CE2 
53 
GND 
Ao-A1S 
Address Input 
23 
CE1 
54 
GND 
WE[ 
Write Enable Input Low 
24 
CEO 
55 
0015 
WEH 
Write Enable Input High 
25 
GND 
56 
0014 
OE 
Output Enable Input 
26 
NC 
57 
0013 
NC 
No Connect 
27 
NC 
58 
0012 
CEO-CE3 
Chip Enable Input 
28 
NC 
59 
0011 
CS 
Chip Select 
29 
NC 
60 
0010 
000-0015 
Data Input/OUtput 
30 
NC 
61 
OOg 
Vcc 
+5 Volts 
31 
NC 
62 
OOs 
GND 
Ground 


052229 
STATIC RAM MODULE 
FUNCTION 
DIAGRAM 
Figure 2 


I 
AIJ 
1.16 
I 
CS > 


CE3 
I WEl 
I WEH 
I 
OE 


1.0 
1.1 
1.2 
A:3 
A4 
10 
1.6 
1.7 
AS 
1.9 
1.10 
All 
1.12 
1.13 
1.14 
1.15 
1.16 


128K x 8SRAM 


1.0 
1.1 
1.2 
A:3 
A4 
10 
1.6 
1.7 
AS 
1.9 
1.10 
All 
1.12 
1.13 
1.14 
1.15 
1.16 


128Kx8SRAM 


1.0 
1.1 
1.2 
A:3 
A4 
10 
1.6 
1.7 
AS 
1.9 
1.10 
All 
1.12 
1.13 
1.14 
1.15 
1.16 


128Kx8SRAM 


1.0 
1.1 
1.2 
A:3 
A4 
10 
1.6 
1.7 
AS 
1.9 
1.10 
All 
1.12 
1.13 
1.14 
1.15 
1.16 


128Kx8SRAM 


DOl 
13 
D02~ 
D03 -+ ~ 
D04 -+ ~ 


DOS i 
1 
~ 
gg~ ~ 
D08 
~ 


CEl 
22~E 


CE1 
22 


~ 
·24 
WE 
.2\1 


~i= 
WEt 


1.0 
1.1 
1.2 
A:3 
A4 
10 
AS 
1.7 
AS 
1.9 
1.10 
All 
1.12 
1.13 
1.14 
1.15 
1.16 


128K x 8 SRAM 


AIJ 
1.1 
1.2 
A:3 
A4 
10 
AS 
1.7 
AS 
1.9 
1.10 
All 
1.12 
1.13 
1.14 
1.15 
1.16 


128Kx8SRAM 


AIJ 
1.1 
1.2 
A:3 
A4 
10 
1.6 
1.7 
AS 
1.9 
1.10 
All 
1.12 
1.13 
1.14 
1.15 
1.16 


128Kx8SRAM 


AIJ 
1.1 
1.2 
A:3 
A4 
10 
1.6 
1.7 
AS 
1.9 
1.10 
1.11 
1.12 
1.13 
1.14 
1.15 
1.16 


128Kx8SRAM 


CE1 
22 
.cs 
-OE 
WE 


CE1 22 
.cs 
-OE 
WE 


CE1 
22 
.cs 
.DE 
WE 


ABSOLUTE MAXIMUM RATINGS· 
Power Supply Voltage 
Input. Input/Output 
Voltage 
Operating 
Temperature 
Storage 
Temperature 


-O,3V to +7,OV 
-0,3 to Vee +0.3V 
00Cto+700C 
-55°C to 125°C 


• This 
is a stress 
rating 
only and functional 
operation 
of the device 
at these 
or any other conditions 
above 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maxi- 
mum rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


MODE 
CEO· 
CE3 
CS 
OE 
WE 
AO-A16 
DQ-DQ15 
POWER 


READ 
L 
H 
L 
H 
STABLE 
DATA OUT 
leeo 


WRITE 
L 
H 
X 
L 
STABLE 
DATA IN 
leeo 


DESELECT 
L 
H 
H 
H 
X 
HIGH-Z 
leco 


STANDBY 
H 
X 
X 
X 
X 
HIGH-Z 
Ices 


STANDBY 
X 
L 
X 
X 
X 
HIGH-Z 
Ices 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
10 
pF 


Input/Output 
Capacitance 
Cvo 
5 
12 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply Voltage 
Vee 
4.5 
5.0 
5.5 
V 


Input High Voltage 
VIH 
2.0 
Vee + 0.3 
V 


Input Low Voltage 
VL 
-0.3 
0.8 
V 


Data Retention 
Voltage 
VOR 
2.0 
5.5 
V 


PARAMETER 
SYMBOL 
CONDITIONS 
MIN 
MAX 
UNITS 
NOTES 


Input Leakage 
Current 
IlL 
OV s VINS Vee 
8 
~ 


I/O Leakage 
Current 
ILO 
CEO - CE3 = VIH. OV S VIIO s....Yee 
8 
~ 


Output 
High Current 
IOH 
VOH= 2.4V 
-1.0 
mA 


Output 
Low Current 
IOL 
VOL = 0.4V 
4.0 
mA 


Standby 
Current 
leesl 
CEO - CE3 = 2.0V tA = 25°C 
8 
~ 
10 


Standby 
Current 
Ices 
CEO - CE3 ~ Vee -0.3V tA=25°C 
10 
~ 
10 


Operating 
Current 
leel 
CEO - CE3 = 0.8V; Cycle=200nS 
60 
mA 
10 
tA= 25°C 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
TEST 


CONDITION 


V cc for Data Retention 
VOR 
2.0 
- 
- 
V 
CEO - CE3 ~ Vcc -0.2V, 


CS ~ Vcc -O.2V or OV s 


CS s 0.2V VIN ~ OV 


Data Retention 
Current 
ICCOR 
- 
1 
8 
~ 
Vcc = 3.0V, VIN ~ ov CEO 
- CE3 ~ Vcc -O.2V, CS ~ 
Vcc --().2V or 


OV S CS s 0.2V 
tA=25°C 


Chip Deselect to 
teOR 
0 
- 
- 
ns 
See Retention 
Data Retention 
Time 
Waveform 


Operation 
Recovery 
Time 
tR 
5 
- 
- 
ms 


4.5V 


2.2V 


VORl 
__ 


4.5V------- 
teOR 


0.4V----- 
----- 
_ 


CSsO.2V 
~-------------------------- 


NOTES: 


1. CS controls 
address 
buffer, WE buffer, CEO - CE3 buffer and OE buffer and DIN buffer. If CS controls 
data 


retention 
mode, V1Nlevels (address, 
WE, OE, CEO - CE3, I/O) can be in the high impedance 
state. If 


CEO - CE3 controls data retention 
mode, CS must be CS ~ Vee -0.2V or OV S CS s 0.2V. The other input lev- 


els (address, WE, OE, I/O) can be in the high impedance 
state. 


45 
40 


35 
Typical 
lees1 Values 
30 
25 
,.&A 20 


15 
10 
5 
o 
o 
10 
20 
30 
40 
50 
60 
70 


Temperature 
Degrees 
C 


45 
40 


35 
Typical 
Iccs Values 


30 
25 
,.&A 20 


15 
10 
5 
o 
o 
10 
20 
30 
40 
50 
60 
70 


DS2229 512K X 16 SlpStlk 
DS2229 512K X 16 SlpStlk 


50.0 
40 


49.5 
35 


49.0 
TypicallcC1 
Values 
30 
Typical 
Data Retention 
Values 


(200 ns Cycle) 
(Vcc = 3.50 Volts) 


48.5 
25 


mA 48.0 
,.&A 
20 


47.5 
15 


47.0 
10 


46.5 
5 


46 
0 


0 
10 
20 
30 
40 
50 
60 
70 
0 
10 
20 
30 
40 
50 
60 
70 


Temperature 
Degrees C 
Temperature 
Degrees 
C 


DS2229-85 
DS222~l00 
DS2229-120 


PARAMETER 
SYMBOL 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
UNITS 
NOTES 


Read Cycle Time 
tRC 
85 
100 
120 
ns 


Access Time 
tACC 
85 
100 
120 
ns 


OE to Output Valid 
toE 
45 
50 
60 
ns 


CEO - CE3 to Output Valid 
tee 
85 
100 
120 
ns 


OE or CEO - CE3 to Output 
In 
teeE 
10 
10 
10 
ns 
Low-Z 


Output 
High-Z from Deselection 
too 
0 
30 
0 
35 
0 
45 
ns 


Output 
Hold from Address 
toH 
10 
10 
10 
ns 
Change 


DS2229-85 
DS~l00 
DS222~l20 


PARAMETER 
SYMBOL 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
UNITS 
NOTES 


Write Cycle Time 
twc 
85 
100 
120 
ns 


Write Pulse Width 
twP 
65 
75 
85 
ns 


Address 
Setup Time 
tAW 
0 
0 
0 
ns 


Write Recovery 
Time 
tWR 
10 
10 
15 
ns 


Output High-Z from WE 
toow 
0 
30 
0 
35 
0 
40 
ns 


Output Active from WE 
toEW 
5 
5 
5 
ns 


Data Setup Time 
tos 
35 
40 
45 
ns 


Data Hold Time from WE 
tOH 
0 
0 
0 
ns 


NOTES 


*1. A write occurs during the overlap 
of a low CEO - CE3. a hi~S, 
and a low Wi:. A write begins at the latest 
transition 
amo~EO 
- CE3 going low. CS going.!!!9.h. and WE going low. A write ends at the earliest transition 
among CEO - CE3 going high. CS going low and WE going high. twP is measured 
from the beginning 
of write 
to the end of write. 


*2. tew is measured 
from the later of CEO - CE3 going low or CS going high to the end of write. 


*3. tAS is measured 
from the address 
valid to the beginning 
of write. 


*4. tWR is measured 
from the earliest of CEO - CE3 or WE going high or CS going low to the end of write cycle. 


*5. During this period, va pins are in the output state; therefore. 
the input signals of the opposite 
phase to the 
outputs 
must not be applied. 


*6. If CEO - CE3 goes low simultaneously 
with WE going low or after WE going low. the outputs remain in a high 
impedance 
state. 


*7. If CEO - CE3 is low and CS is high during this period. VO pins are in the output state. Therefore. 
the input 
signals of the opposite 
phase to the outputs 
must not be applied to them. 


*S. This parameter 
is sampled 
and not 100% tested. 


*9. This value is measured 
from CS going low to the end of write cycle. 


*10. Only one CE active during any read or write cycle. 


052229 80-PIN SIP STIK 


,.. 


L. 
~r:::ir=ir::i 


~~~~ 


DIM 
M1N 


A 
IN. 
4.650 


MM 
118.11 


B 
IN. 
4.384 


MM 
111.35 


C 
IN. 
0.714 


MM 
18.14 


0 
IN. 
0.400 


MM 
10.16 


E 
IN. 
0.25 


MM 
6.35 


F 
IN. 
0.540 


MM 
13.72 


G 
IN. 
0.130 


MM 
3.30 


H 
IN. 
0.714 


MM 
18.14 


J 
IN. 
0.314 


MM 
7.98 


DALLAS 
SEMICONDUCTOR 


082257, 0822578 


32K x 8 
3V Operation Static RAM 


• Low power CMOS design 


• Standby 
current 


400 nA max at 
tA = 25°C 
Vee = 3.5V 


500 nA max at 
tA = 25°C 
Vee = 5.5V 


411A max at 
tA = 60°C 
Vee = 5.5V 


10 I1A max at 
tA = 85°C 
Vee = 5.5V 


• Full operation 
for Vee = 5.5V to 2.7V 


• Data Retention 
Voltage = 5.5V to 2.0V 


• Access time equals 70 ns at 5.0V and 150 ns at 2.7V 


• Operating 
temperature 
range of -40°C to +850C 


• Full static operation 


• TIL 
compatible 
inputs 
and 
outputs 
over 
voltage 


range of 5.5V to 2.7 volts. 


• Available 
in 28 pin DIP and 28 pin SOIC packages 


• Suitable 
for both battery operate 
and battery backUp 


applications 


DESCRIPTION 


The DS2257 is a 262,144 
bit low power, fully static ran- 
dom access 
memory 
organized 
as 32768 words 
by 8 


bits using CMOS technology. 
The device operates from 


a single 
power 
supply 
with 
a voltage 
input 
between 
2.7 volts and 5.5 volts. 
The chip enable 
input (CE) is 
used for device 
selection 
and can be used in order to 


achieve the minimum standby current mode which facil- 
itates both battery operate and battery backup applica- 


A14 


A12 


A7 


A6 


AS 


A4 


k3 


A2 


Al 


Ao 
DOO 


DQl 


DQ2 


GND 


Vcc. 


WE 


A13 


A8 


A9 


All 


OE 


Al0 


CE 


DQ7 


DQ6 


DOS 


DQ4 


DQ3 


PIN DESCRIPTION 


AO-A14 
- 
Address 
Inputs 
WE 
- 
Write Enable Input 


OE 
- 
Output 
Enable Input 


CE 
- 
Chip Enable Input 


DQO-DQ7 
- 
Data Input/Output 


Vee 
- 
Power Supply 
Input 2.7V - 5.5V 


GND 
- 
Ground 
NC 
- 
No Connection 


tions. The device 
provides 
fast access 
time of 70 ns 


when operated 
from a 5 volt power 
supply 
input, and 


also provides 
relatively good performance 
of 150 ns ac- 


cess while operating 
from a 3.0 volt input. 
The device 
maintains 
TTL level inputs and outputs 
over the input 


voltage 
range of 2.7 to 5.5 volts. 
The DS2257 
is most 


suitable for low power applications 
where battery opera- 


tion or battery backup for nonvolatility 
are required. 


OPERATION 
MODE 


MODE 
CE 
OE 
WE 
AO - A14 
DO- 
DO? 
POWER 


READ 
L 
L 
H 
STABLE 
DATA OUT 
leeo 


WRITE 
L 
X 
L 
STABLE 
DATA IN 
leeo 


DESELECT 
L 
H 
H 
X 
HIGH-Z 
Ieco 


STANDBY 
H 
X 
X 
X 
HIGH-Z 
Ices 


ABSOLUTE 
MAXIMUM 
RATINGS 


SYMBOL 
PARAMETER 
RATING 


Vee 
Power Supply Voltage 
-0.3V to +?OV 


VIN. VI/O 
Input. Input/Output 
Voltage 
-0.3 to +?OV 


TSTG 
Storage Temperature 
-55°C to +125°C 


TOPA 
Operating 
Temperature 
-40°C to +85OC 


TSOLOEA 
Soldering 
TemperaturelTime 
260°C for 10 seconds 


CAPACITANCE 
(tA = 25°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
10 
pF 


Input/Output 
Capacitance 
Cvo 
5 
10 
pF 


RECOMMENDED 
DC OPERATING 
CONDITIONS 
(tA = -40°C TO +85°C) 
- 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply Voltage 
Vee 
4.5 
5.0 
5.5 
V 


Input High Voltage 
VIH 
2.2 
Vee + 0.3 
V 


Input Low Voltage 
VIL 
-0.3 
0.8 
V 


Data Retention 
Voltage 
VOA 
2.0 
5.5 
V 


DC CHARACTERISTICS 
(tA = -40°C TO +85°C, VCC = 5V ± 10%) 


PARAMETER 
SYMBOL 
CONDITIONS 
MIN 
MAX 
UNITS 
NOTES 


Input Leakage 
Current 
III 
OV ~VIN~VCC 
±0.1 
~ 


I/O Leakage 
Current 
ILa 
CE=VIH, OV~VI05..vCC 
±0.5 
~ 


Output 
High Current 
IOH 
VOH= 2.4V 
-1.0 
mA 


Output 
Low Current 
10l 
VOl =0.4V 
4.0 
mA 


Standby 
Current 
ICCSl 
CE =2.2V 
1.0 
mA 


Standby 
Current 
ICCS2 
CE~Vcc-0.3V 
tA=85oC 
10 
~ 


Standby 
Current 
ICCS2 
CE~Vcc-0.3V 
tA=60oC 
4 
~ 


Standby 
Current 
ICCS2 
CE~Vcc-0.3V 
tA=25OC 
500 
nA 


Operating 
Current 
Icco 
CE=0.8V 
min cycle 
60 
mA 


AC CHARACTERISTICS 
(-40°C 
TO +85°C, Vcc=5V ± 10%) 


DS2257-70 


PARAMETER 
SYMBOL 
052257S-70 
UNITS 
NOTES 


MIN 
MAX 


Read Cycle Time 
tRC 
70 
ns 


Access Time 
tAcC 
70 
ns 


OE to Output Valid 
toE 
35 
ns 


CE to Output 
Valid 
teo 
70 
ns 


OE or CE to Output Active 
tCOE 
5 
ns 
5 


Output High Z from Deselection 
too 
25 
ns 
5 


Output 
Hold from Address 
Change 
toH 
5 
ns 


Write Cycle Time 
twc 
70 
ns 


Write Pulse Width 
twP 
55 
ns 
3 


Address 
Setup Time 
tAW 
0 
ns 


Write Recovery 
Time 
tWR 
10 
ns 


Output High Z from WE 
. 


toDw 
25 
ns 
5 


Output Active from WE 
toEW 
5 
ns 
5 


Data Setup Time 
tDs 
30 
ns 
4 


Data Hold Time 
tDH 
10 
ns 
4 


RECOMMENDED 
DC OPERATING 
CONDITIONS 
(tA = -40°C TO +85°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply Voltage 
Vcc 
2.7 
3.0 
3.5 
V 


Input High Voltage 
V1H 
2.0 
Vcc + 0.3 
V 


Input Low Voltage 
VIL 
-0.3 
0.6 
V 


Data Retention 
Voltage 
VOR 
2.0 
3.5 
V 


DC CHARACTERISTICS 
(tA = ·40oC TO +85°C, Vcc = 2.7V TO 3.5V) 


PARAMETER 
SYMBOL 
CONDITIONS 
MIN 
MAX 
UNITS 
NOTES 


Input Leakage 
Current 
IlL 
OVSVINSVCC 
±0.1 
f.lA 


1/0 Leakage 
Current 
'LO 
CE=VIH,OVSVIOSVcc 
±0.5 
f.lA 


Output 
High Current 
IOH 
VoH=2.2V 
-0.5 
mA 


Output 
Low Current 
IOL 
VOL = 0.4V 
4.0 
mA 


Standby 
Current 
ICCS1 
CE=2.0V 
0.5 
mA 


Standby 
Current 
ICCS2 
C~V 
cc - 0.3V ~=85OC 
4 
f.lA 


Standby 
Current 
ICCS2 
CE~V cc-0.3V 
tA=60oC 
1 
f.lA 


Standby 
Current 
ICCS2 
CE~V cc-0.3V 
tA=25°C 
400 
nA 


Operating 
Current 
Iceo 
CE=0.6V 
min cycle 
40 
mA 


AC CHARACTERISTICS 
READ CYCLE 
(tA = -40°C TO +85°C, Vcc = 2.7V TO 3.5V) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Read Cyde 
Time 
tRC 
150 
ns 


Access Time 
tACC 
150 
ns 


OE to Output Valid 
toE 
75 
ns 


CE to Output 
Valid 
teo 
150 
ns 


CE or OE to Output Active 
teOE 
5 
ns 


Output High-Z from Deselection 
too 
75 
ns 


Output 
Hold from Address 
toH 
15 
ns 
Change 


AC CHARACTERISTICS 
WRITE CYCLE (tA = -40oC TO +85°C, Vcc = 2.7V TO 3.5V) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Write Cycle lime 
twc 
1SO 
ns 


Write Pulse Width 
twP 
120 
ns 


Address 
Setup Time 
tAW 
0 
ns 


Write Recovery 
lime 
tWR 
25 
ns 


Output 
High-Z from WE 
toow 
75 
ns 


Output Active from WE 
toEW 
5 
ns 


Data Setup lime 
tos 
100 
ns 


Data Hold lime 
tOH 
25 
ns 


DATA RETENTION 
CHARACTERISTICS 
(tA = -40°C TO +85°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Data Retention 
Supply Voltage 
VOR 
2.0 
5.5 
V 


Data Retention 
Current at 5.5V 
ICCR1 
0.1* 
10 
J1A 


Data Retention 
Current at 3.5V 
ICCR1 
0.5 
4 
J.1A 


Data Retention 
Current at 2.0V 
ICCR2 
SO* 
2000 
nA 


Chip Deselect 
to Data Retention 
teoR 
0 
J.1A 


Recovery 
lime 
tR 
5 
ms 


TIMING 
WAVEFORM: 
READ CYCLE 


TIMING 
WAVEFORM: 
WRITE CYCLE 
1 


ON 


SEE 
NOTE 
2 


[>(XXl :UNKNOWN 


TIMING 
WAVEFORM: 
WRITE CYCLE 2 


L><X XI 
: UNKNOWN 


FIGURE 
1: TIMING 
DIAGRAM: 
DATA RETENTION 
- POWER 
UP, POWER 
DOWN 


V,L 


GND ------------------------------ 


NOTES 


1. 
WE is high for read cycles. 


2. 
OE = VIH or VIL. If OE = VIH during write cycle. 
the output buffers 
remain in a high impedance 
state. 


3. 
~ 
is specified 
as the logical "AND" of CE and 


WE. 
twP is measured 
from the latter of CE or 


WE going low to the earlier of CE or WE going 
high. 


4. 
tOH and tos are measured 
from the earlier of CE 


or WE going high. 


5. 
If the CE low transition 
occurs simultaneously 


with or latter than the WE low transition 
in write 


cycle 1, the output buffers remain in a high im- 
pedance 
state. 


6. 
If the CE high transition 
occurs prior to or simul- 


taneously 
with the WE high transition 
in write 


cycle 1, the output buffers 
remain in a high im- 


pedance 
state. 


7. 
If WE is low or the WE low transition 
occurs prior 


to or simultaneously 
with the CE low transition, 


the output buffers remain in a high impedance 
state. 


8. 
If the VIH level of CE is 2.0V during the period 
that Vee voltage 
is going down from 4.5V to 


2.7V leesl 
current flows. 


052257 28 PIN DIP 


PKG 
28-PIN 


Dill 
IIIN 
IIAX 


A IN. 
1.440 
1.460 


MM 
30.88 
32.00 


BIN. 
0.530 
0.550 


MM 
13.46 
13.87 


e IN. 
0.140 
0.160 


MM 
3.56 
4.06 


DIN. 
0.600 
0.625 


MM 
15.24 
15.88 


E IN. 
0.015 
0.045 


MM 
0.380 
1.02 


FIN. 
0.120 
0.145 


MM 
3.05 
3.68 


GIN. 
0.080 
0.110 


MM 
2.29 
2.79 


H IN. 
0.625 
0.675 


MM 
15.88 
17.15 


J IN. 
0.008 
0.012 


"1M 
0.20 
0.30 


KIN. 
0.015 
0.022 


"1M 
0.38 
0.56 


052257528 
PIN sOle 


---------'- 
--'-l:O:I:.IJJ CIJ:IJJJ 
c 
11- 
A 
••IT 


PKG 
28-PIN 


DIM 
MIN 
MAX 


A IN. 
0.696 
0.713 
MM 
17.7 
18.1 


BIN. 
0.326 
0.335 
MM 
8.3 
8.5 


C IN. 
0.092 
0.104 
MM 
2.35 
2.65 


DIN. 
0.039TYP 
MM 
1.0TYP 


E IN. 
0.004 
0.012 
MM 
0.100 
0.300 


FIN. 
O.l06'TYP 
MM 
2.7TYP 


GIN. 
0.044 
0.056 
MM 
1.118 
1.422 


H IN. 
0.453 
0.477 
MM 
11.5 
12.1 


J IN. 
0.004 
0.008 
MM 
0.10 
0.20 


KIN. 
0.012 
0.020 
MM 
0.300 
0.500 


DALLAS 
SEMICONDUCTOR 
D52262 
MegaStore Stik 


• Solid-state 
mass storage 
subsystem 
using nonvola- 


tile DRAM 


• Versions 
with 4 and 8 megabits 
available 


• DRAM timing and refresh control performed 
transpar- 


ently to host 


• Nonvolatile 
data retention 
using an external 
6-9 volt 


backup 
supply 


• Low-power 
data retention 
mode consumes 
less that 


3 mA (4 megabit version) 


• Backup 
supply can be switched 
off under host soft- 


ware control for conserving 
energy 


• 3-wire 
serial port can access 
DRAM 
data at up to 


1 megabit/second 
in burst mode 


• Unique 
backup 
supply 
gas gauge 
continuously 
re- 


ports battery condition 


• Power fail detect write-protects 
memory 
at either 5% 


or 10% of 5 volt main supply 


• Mates with JEDEC-standard 
30 pin SIMM edge con- 


nectors 
(right angle and vertical) 


DESCRIPTION 


The DS2262 
MegaStore 
Stik is an extremely 
compact 


solid-state 
mass storage 
device 
that provides 
up to 8 


megabits 
of nonvolatile 
DRAM for data storage. 
The 


DRAM and internal control functions 
are accessed 
us- 


ing a 3-wire serial interface 
(CLK, 0/0, RST) which can 


hook directly 
to the serial port of popular 
microproces- 


sor/microcontroller 
devices 
such 
as 
the 


DS5000T/2250T 
TIme Microcontroller 
family. 
All nec- 


~w 
~ 
RST 
OQ 
ClK 
A 
B 
C 
07 
06 
05 
D4 
D3 


02 
01 
DO 
NC 
NC 
NC 
NC 
E.E 
.E.E 
Be 
NC 
NC 
~~8 


VBAT 


1 
0 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 


16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 0 


- 
+5V Power Supply 


- 
Battery Supply 


- 
Option Enable 
- 
Reset 
- 
Serial Port Data I/O 
- 
Clock 


- 
DRAM Select 
- 
DRAM 0-7 Data Outputs 
- 
Power Fail Outputs 


- 
Battery Condition 
Output 


- 
Ground 


essary DRAM timing and refresh duties are performed 
automatically. 


An external backup supply such as a 6-volt battery can 
be attached to enable 
DRAM data retention, 
creating in 
effect a solid state disk drive. 
An internal 
circuit moni- 


tors the main +5V supply. 
Upon its failure, the DRAM is 
write-protected 
and the backup 
supply 
switched 
on. 


Vcc 
VeAT 
OE 
RST 


DO 
CLK 


A,B,C 
07-00 
PF, PF 


BC 
GND 


With 
an 
inexpensive 
1300 
mAlHr 
lithium 
battery, 
a 
DS2262 with 4 megabits 
can provide 
up to 3 weeks 
of 


continuous 
nonvolatile 
operation. 
If the failure 
of the 
main supply is relatively 
infrequent, 
the DS2262 can ex- 


tend its nonvolatile 
operation 
for years, especially 
if the 
backup source is a rechargeable 
battery. 
A unique gas 
gauge 
circuit 
continuously 
monitors 
and 
reports 
the 


backup supply condition, 
warning the host of impending 


battery failure. 


OPERATION 
- OE (PIN 4) HIGH 


The main elements 
of the DS2262 are shown in Figure 


1. Six signals control sending or retrieval of data ~ 
the address 
converter 
circuit. 
The signals 
ClK, 
RST, 


and DO comprise 
the DS2262 serial port. 
The signals 


A, B, and C control which DRAM data is written to. 
To 


transfer 
data into the DS2262, 
RST is first driven 
high 


while ClK 
is low. After sufficient 
setup time from RST, 


one bit of data is placed onto the DO line. With valid data 
on DO, the ClK 
line is then transitioned 
low to high. The 


ClK 
transition 
causes 
the first bit of data to be trans- 


ferred to the DS2262. 
If data is to be written to or read 


from one of the DRAMs, 
that DRAM must be selected 


on the A, B, and C pins when RST is brought 
high, and 


must remain selected 
until RST is brought low again to 


reset the serial port (see Table 2). 


Information 
is written to the serial port in the form of a 24 


bit address field followed 
by an 8 bit function 
code. 
24 


address 
bits are required 
regardless 
of the density 
of 


Stick used. 
Function 
codes are listed in Table 1. After 


a function code has been correctly entered, one or more 
data bits can be written to or read from a DRAM or the 
control registers. 
Data is read from the control registers 


by driving 
CLK low while 
RST is high. 
Data becomes 


valid on the DO line aftersufficienttime 
is allowed for ac- 


cess. 
Reading 
from a DRAM selected 
by the A, B and 


C pins will place the correct data on the corresponding 
data line (DO-D7) after time is allowed 
for access, 
as 


well as on the DO line. 
A read cycle is terminated 
when 


RST is returned 
low. 


OPERATION 
- OE (PIN 4) LOW 


When the OE pin is tied low, the A, B and C pins are re- 
placed with a serial interface 
controlled 
by RST, CLK, 


and DO. To load the DRAM to be written, the RST pin 
is brought low and the DRAM select signals are clocked 
in, in the order C, B then A on DO on the rising edge of 
the CLK pin. RSf is then brought 
high to enable the 


entry of addresses 
and function 
codes into the control 


registers 
as described 
above. 
When the DS2262 
is to 


be used with the OE pin low, the A, Band 
C pins should 


be left unconnected. 


When it is necessary 
to retrieve or write multiple consec- 


utive bits of data from the DRAM, 
burst read or burst 


write function 
codes can be used to minimize 
protocol 


overhead. 
In this mode, the starting 
memory 
address 
is entered in the address field. This field is then increm- 
ented for each new clock cycle. 
Burst mode is termi- 
nated when RST is driven low. Each clock cycle for read 
or write 
operations 
is exactly 
the same 
as single 
bit 
transfers. 


OPERATION 
- POWER 
LOSS AND DATA 
RETENTION 


When the 5-volt VCCI power begins to drop, an internal 
precision 
band-gap 
reference 
and comparator 
senses 91 
this change. 
Depending 
on the level of the tolerance 
~ 
pin, a power fail signal will be generated 
if VCCI falls be- 


low 4.75 volts or 4.5 volt s. (See DC Electrical specifica- 
tions for detail.) 
The power fail outputs (PF,PF) aredriv- 


en active at this time and will remain active until V CCI is 
restored to a normal condition. 
When the data retention 
mode begins, the DS2262 isolates the 3-wire serial port. 
If an active DRAM read/write 
cycle is in progress 
when 
power loss occurs, the DS2262 will complete 
this cycle 
properly 
before 
isolating 
the 3-wire 
serial 
port 
(RST, 


CLK, D/O). 
The VCCI input is then disconnected 
from 


the Vceo 
output 
and the backup 
supply 
connected 
to 
the VBAT pin is switched 
in. The VBAT input is normally 
connected 
to either a rechargeable 
battery or super ca- 


pacitor. 
However, any backup supply with a voltage out- 


put between 
the limits of 6 and 10 volts is suitable. 
If 


nonvolatile 
operation 
is not desired, 
the 
BKUP 
input 


should be tied to the V CCI pin; do nottiethis 
pin low when 
not using the batte'Y-backup 
function. 


The DS2262 contains two features that provide informa- 
tion about the condition 
of the backup supply. 
First, the 
DS2262 monitors the backup supply input condition. 
If 


this input is below VCCI the backup condition 
output pin 
(BC) is driven 
active low and remains 
in this state until 


the backup 
supply voltage 
is restored 
to a level above 


VCCI. 
This feature 
is active only while 
VCCI is applied 


within nominal 
limits. 
Whenever 
the backup 
supply 
is 


providing 
power, the BC pin remains 
in a high imped- 


ance state. 


The second feature for monitoring 
the condition 
of the 
backup 
supply 
is a gas gauge 
circuit, 
consisting 
of a 


counter that is decremented 
at 1 second intervals when- 


ever the backUp supply is providing 
power. This counter 


is initialized with a number by the user while VCCI is with- 
in normal limits. The value of the counter is set by enter- 
ing the desired 
binary value in the logic address 
field, 


followed by a write battery condition 
function code. The 


value is entered 
starting 
with the LSB of the address 


field and ending with the MSB of the address 
field fol- 


lowed by the correct 
function 
code. 
Information 
in the 


address 
field is automatically 
entered 
into the battery 


condition 
counter 
when RST is brought 
low to end the 


cycle. 
The battery 
condition 
counter value can only be 
entered when Veel is within normal limits. 
No other ac- 


tion will take place when using the write battery 
condi- 
tion function 
code. 


The battery condition counter can be read by loading the 
address field with any value followed 
by a read battery 


condition 
function 
code. 
After this function 
code is en- 


tered, the next 24 clock cycles will output the value ofthe 
battery condition 
counter on the D/Q line. 
The value of 
the battery 
condition 
counter 
can only be read when 


Veci is within 
normal 
limits. 
No other action will take 


place when a read backup 
condition 
function 
code is 


used. The backup condition 
counter 
is a binary number 


representing 
the time allowed 
until the backup 
supply 
will be discharged. 
When the counter 
reaches zero, the 


BC pin will be driven low as soon as Vecl is within nor- 
mal limits. 
The BC pin will remain low until a new value 
is written into the battery condition 
counter. 
The correct 
value to enter into the counter 
can be calculated 
by di- 


viding the capacity 
in ampere-hours 
of the backup sup- 


ply by the average 
load current 
of the DRAM and con- 
verting this value into seconds. 


A<>-A11 


RAS 
0 
C/>S 
051262 
0 


DRAM 
SERIAL 
ARRAY 
WRl-8 
NONVOLATIZER 


MUX 
DIN1-a 


DOUT 


DOUT 
CLK 
DO 
RST 


INPUTS 
DRAM SELECTED 
A 
B 
C 


0 
0 
0 
0 


1 
0 
0 
1 


0 
1 
0 
2 


1 
1 
0 
3 


0 
0 
1 
4 


1 
0 
1 
5 


0 
1 
1 
6 


1 
1 
1 
7 


\ 
1 \ 
1 
I 
I 
FUTURE EXPANSION 
FUNCTION CODE 


FUNCTION 
NAME 
FUNCTION 
CODE 
(HEX) 


BURST 
READ DRAM DATA 
00 
READ 
DRAM DATA 
01 


READ BKUP COUNTER 
02 
WRITE 
BKUP COUNTER 
03 


BACKUP 
SUPPLY 
ENABLED 
OC 
BACKUP 
SUPPLY 
DISABLED 
OD 


WRITE 
DRAM DATA 
OE 
BURST WRITE 
DRAM DATA 
OF,FF 


ABSOLUTE 
MAXIMUM 
RATINGS· 


VOLTAGE 
ON ANY PIN RELATIVE 
TO GROUND 
VOLTAGE 
ON BKUP PIN RELATIVE 
TO GROUND 
OPERATING 
TEMPERATURE 
STORAGE 
TEMPERATURE 
SOLDERING 
TEMPERATURE 


-0.3V TO +7.0V 
-0.3V TO +12V 
O°CTO 
70°C 
-55°C 
TO 125°C 
260°C 
FOR 10 SECONDS 


"This 
is a stress 
rating only and functional 
operation 
of the device 
at these or any other conditions 
above 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time 
may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Primary 
Power Supply 
VCCI 
4.5 
5.0 
5.5 
V 
1 


Input Logic High 
VIH 
2.0 
Vcc+0.3 
V 
1 


Input Logic Low 
V1L 
-0.3 
+0.8 
V 
1 


Backup Supply 
VBAT 
5.5 
8.0 
10.0 
V 
1,2 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Leakage 
IlL 
-1.0 
+1.0 
~ 


DQ Leakage 
ILO 
-1.0 
+1.0 
~ 


Output Current 
@ 2.4V 
IOH 
-1.0 
mA 


Output Current 
@ 0.4V 
IOL 
2.0 
mA 


Input Supply 
Current 
Icci 
3.0 
7.0 
mA 


TOL Pin = V CCO 
VTP 
4.50 
4.62 
4.75 
V 


TOL Pin = GND 
TTP 
4.25 
4.37 
4.50 
V 


Backup Supply 
Leakage 
IBKUPL 
2 
4 
~ 


Backup Supply 
Quiescent 
IBKUPO 
2.0 
MA 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
tA=25°C 
5 
7 
pF 


Output Capacitance 
COUT 
tA=25°C 
7 
10 
pF 


I/O Capacitance 
Cvo 
tA=25°C 
7 
10 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


DO to ClK Setup 
toe 
100 
ns 


ClK to DO Delay 
teoo 
200 
ns 


ClKlowTime 
tel 
500 
ns 


ClK High Time 
teH 
500 
ns 


ClK Frequency 
telK 
DC 
1 
MHz 


ClK Rise and Fall 
tR. IF 
3 
10 
20 
ns 


RST to ClK Setup 
tec 
1 
J.1S 


ClK to RST Hold 
teCH 
200 
ns 


RST Inactive Time 
tewH 
1 
J.1S 


RST to DO in High Z 
teoz 
100 
ns 


NOTES 
1. 
All voltages 
are referenced 
to ground. 


2. 
The Be pin will be driven active whenever 
VCCI 


is within 
nominal 
limits and the backup supply is 


belowVCCI· 


3. 
Load capacity 
is 100 pF. 


4. 
Measured 
with all outputs 
open, VCCI '; VIH = 5.5 
V. 


5. 
VTP is the trip point where the internal switching 
circuits disconnects 
VCCI and connects 
the inter- 
nally 
regulated 
backUp supply to the DRAMs. 


6. 
Backup leakage 
current is the current 
into the 
BKUP pin when the backup supply 
has been 
disabled 
(via the 00 function 
code) and the 
082262 
is in the data retention 
mode (VCCI=OV). 


7. 
Backup quiescent 
current is the current con- 
sumed by the 082262 
when in the data retention 
mode and the backup supply 
is enabled. 
Total 
current 
into the VBAT pin in the data retention 
mode is this current plus the DRAM refresh cur- 
rent (see DRAM data sheet). 


A---_I 
B 
_, 


INCHES 


DIM 
MIN 


A 
3.500 


B 
3.234 


C 
.0.133 


D 
.0.400 


E 
0.250 


F 
0.070 MIN. 


G 
.0.080 


H 
0.300 


J 
0.070 


K 
.0.100 


L 
.0.1B5MAX. 


M 
.0.010 MAX. 


N 
0.100 MIN. 


0 
0.855 MAX. 


P 
0.054 MAX. 
a 
0.125 


R 
0.185 MAX. 
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R 
A 
M 
PORT 


RAMport - 2K X 8 NV 5RAM AND MORE 


The RAM port memory 
developed 
by Dallas Semicon- 
ductor 
was designed 
to be connected 
to microcontrol- 
lers without 
robbing 
the device 
of valuable 
port pins. 
The name "RAM port" was chosen for the OS1381 to try 
to communicate 
this advantage 
to potential 
users (see 
Figure 1). Even if the name is effective in conveying this 
message, 
the overall capability 
of the device and the di- 
versity 
of applications 
remains concealed. 


FIGURE 1: 051381 


R 
A 
M 
PORT 


The OS1381 RAMport is a byte organized 
memory that 
uses a multiplexed 
address and data bus. The obvious 
disadvantage 
with this scheme is reduced performance 
because 
the address 
and data bits are sent in a serial 
time sequence. 
The equally 
obvious 
advantage 
is re- 
duced 
pin 
count 
(see 
Figure 
2). 
The 
multiplexing 
scheme 
used with the OS1381 requires 
only 8 pins for 
address and data. The address is transferred 
to the de- 
vice in two subsequent 
cydes. 
First the high order byte 
is transferred 
which 
consist 
of A8 through 
A10 along 
with read or write command 
information. 
The second 
address 
transfer 
contains 
the low order 
address 
fol- 
lowed by a third transfer 
which is data. 
Since the read 
or write command 
is transferred 
as part of the address, 
the need for read and write control signals is also elimi- 
nated reducing 
control signal requirements 
to only two 
pins; memory 
and clock. 
The memory 
and clock con- 
trols direct data transfer 
to and from the memory 
and 
also 
command 
and 
control 
eight 
port 
inpuVoutputs 
which are notfound 
on conventional 
memories 
(see Fig- 
ure 3). The total pin count for memories 
interface 
and 


port inpuVoutput 
plus Vcc 
and ground 
amounts 
to 20 
pins. 
This leaves four pins for the special 
purpose 
of 
providing 
nonvolatility. 
Two pins provide 
for a direct 
connection 
to a data retention 
energy cell. 
These pins 
do not go outside 
the package, 
but are internally 
con- 
nected to a button style energy cell. Since this connec- 
tion is made with 2 of the 24 pins on a standard 
dual in 
line package, 
cost savings is achieved 
when compared 
to 
alternate 
interconnect 
systems 
or 
special 
lead 
frames. 
Rnally, the OS1381 provides 
an output when 
power fail occurs which can be used to interrupt the pro- 
cessor and a separate 
pin prOVides selection 
of the pow- 
er fail detection 
point at 5% or 10% of the power supply 
voltage. 
The end result is a low cost 24pin 
0.6" OIPthat 
is common 
with 
most 
standard 
2K X 8 static 
RAMs 
which offers an I/O port and a power fail controller 
as a 
bonus. 


FIGURE 2: 051381 PIN INFORMATION 


TOL 
Vcc 


PF 
ClK 


Pil 
P08 


POl 
PI8 


PI2 
N.C. 


P02 
MEM 


PI3 
P07 


P03 
PI7 


PI4 
N.C 


P04 
P06 


PIS 
PI6 


GND 
POS 


PIN NAME 
DESCRIPTlON 


PF 
POWER FAil OUTPUT 


P/l-P18 
PORT INPUTS (lJP PORTS) 


P01-P08 
PORT OUTPUTS (EXTERNAL PORTS) 


GND 
GROUND 


Vcc 
+5 VOLTS 


ClK 
CLOCK 


MEM 
MEMORY SELECT 


N.C. 
NO CONNECTION 


FIGURE 3: 
051381 FUNCTIONAL BLOCK DIAGRAM 


CLK 


MEM 
t 
• 
,8 
•. 
,8 
•. 
ENABLE 
Pll-P18 
WRITE 
..• 
'" 
, 
'" 
IJPPORTS 
PORT 
DDR 
RAM 
11 •. 


2KX8 


,8 
•. 
MULTIPLEXER 
8 
•. 
INTERFACE 
'ADD 
'" 
RAM 


POl-P08 


.4 
,8 
•. 
. 
.. , 
'" 
EXTERNAL 
ADO 
..• 'oa 
'" 
PORTS 


1 


PF 


TOL 


POWER 
BAT 
CONTROL 
VDD 


Voc 


REDUCING TO PRACTICAL- 
MICROCONTROLLER INTERFACE 


As mentioned, 
the 081381 
was designed 
to offer the mi- 


crocontroller 
user some 
external 
nonvolatile 
memory 


that does 
not consume 
all of the valuable 
port pins. 


When using the 081381 
with a microcontroller, 
the in- 


terconnect 
system is simple and straight forward. 
Eight 


port pins of the microcontroller 
connect 
directly 
to the 


eight input port pins (PI1- 
P18) of the 081381 
(see Fig- 


ure3). 
These port pins are reproduced 
altha port output 


pins (P01 - P08). 
Ouring operation 
when no memory 


transfer 
is taking 
place, 
the 081381 
port output 
pins 


look exactly like the eight microprocessor 
port pins with 


the only addition of a small series impedance. 
Two oth- 
er port pins of the microprocessor 
are required to control 


the 
081381; 
namely 
CLOCK 
and 
MEMORY. 
8ince 


these port pins must be dedicated 
to control, 
they are 


not reproduced 
the the 081381. 
The MEMORY 
and 


CLOCK signals must be generated 
using software with- 


in the microcontroller 
to establish 
the proper signal lev- 


els and timing relationships. 
The function 
of these two 


controls 
is to direct data to and from memory 
or to the 


data direction 
register within the 081381. 
When data is 


being transferred 
to and from the 081381, 
the port out- 
puts are latched or become high impedance 
depending 


on their assigned function. 
More detailed information 
on 


the control 
signals 
is furnished 
in the 
081381 
data 


sheet. 


MICROPROCESSOR INTERFACE USING 
051381 MEMORY 


While the hardware 
interface between 
the 081381 
and 


a microcontroller 
is straight 
forward, 
the interface 
to a 


microprocessor 
is also simple although 
not as obvious. 


However, only the 2K X 8 nonvolatile 
memory 
and pow- 


er fail controller 
features 
are useful in this application 


(see Rgure 5). The key to interfacing 
the 081381 
to a 


microprocessor 
is to use only the data bus for both ad- 


dress and data. 
8ince only the memory 
is to be used, 


the MEMORY 
signal should be grounded. 
This connec- 


tion fixes the P01 - 
P08 pins to remain 
in a status as 


dictated by the data bus and the 081381 
data direction 


register 
at 
the 
time 
that 
the 
MEMORY 
signal 
is 


grounded. 
Because 
it is difficult and unlikely that these 


pins contain any useful information 
under this condition 


(although some type of programming 
mode might be im- 


plemented 
to make these 
outputs 
useful) 
these 
pins 


should be left as no connections. 
With the MEMORY 
pin 


grounded, 
the clock 
input becomes 
analogous 
to the 


chip 
enable 
or chip 
select 
on a standard 
bytewide 


memory. 
The clock signal can be easily derived 
with a 


decoder 
from selected 
address 
lines which 
place the 


081381 
properly in the memory map. To achieve prop- 


er timing 
(setup and hold times) 
the decode 
must be 


gated by a microprocessor 
control 
signal. 
The names 


and purpose of usable control signals vary with the type 
of microprocessor 
used. 
However, 
status signals, 
ad- 


dress 
latch enable, 
memory 
request, 
address 
strobe, 
and data strobe 
usually provide the proper timing rela- 


tionship with respect to address 
and data for gating the 


decoder. 
The microprocessor 
and OS1381 data sheets 


should be consulted 
for exact timing details. 
Since only 


the data bus is used for both address 
and data, three 


separate 
memory 
cycles must be used to read or write 


each byte of data. 
However, this inconvenience 
is often 


a small price to pay for hiding a 2K X 8 of nonvolatile 
RAM in as small as one I/O or memory address space. 
An additional 
feature 
that standard 
memory 
does not 


provide 
is the power fail interrupt output. 


IN CONCLUSION 


The OS1381 is primarily 
tailored for use with microcon- 


trollers. 
In microcontroller 
applications, 
the 
OS1381 


provides 
an inexpensive 
nonvolatile 
RAM without using 
valuable 
port 
pins. 
In microprocessor 
applications, 
2K X 8 of nonvolatile 
RAM is easily interfaced 
to a sys- 


tem with minimum 
impact 
on memory 
space 
by using 
the data bus for both address and data. 
Because 
of the 
multiplexed 
address/data 
bus, pin count and cost are 
kept to a minimum while additional 
and useful features 
are provided 
which 
are not found 
on standard 
memo- 


ries. While the multiple uses of the RAMport are difficult 
to convey to potential 
users with only a name; closer in- 
spection 
of the device 
reveals 
an economical 
special 
purpose nonvolatile 
memory with many microprocessor 
and microcontroller 
applications. 


FIGURE 4: 
MICROCONTROLLER 
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FIGURE 
5: 
MICRO CONTROLLER 
INTERFACE 
USING OS1380 2K X 8 NV RAM ONLY 
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Vast resources 
have been expended 
by the semicon- 
ductor industry trying to build a nonvolatile 
random ac- 
cess read!write 
memory. 
The effort has been undertak- 
en because 
nonvolatile 
RAM offers several advantages 
over 
other 
memory 
devices 
- 
DRAM, 
Static 
RAM, 
Shadow 
RAM, EEPROM, 
EPROM 
and ROM - which 
were developed 
to meet specific 
applications 
needs. 


Characteristics 
of the ideal nonvolatile 
RAM are: 
low 
power 
consumption, 
higher performance, 
greater 
reli- 


ability, higher density, low cost, and the ability to be used 
in any semiconductor 
memory application. 


While 
the various 
memory 
components 
designed 
to 
date do not meet the ideal memory 
scenario, 
each ex- 
cels in meeting one or more of the sought after attributes 
(Figure 
1). 


FIGURE 
1: 
MEMORY 
ATTRIBUTES 


EASE 
OF 
DATA 
COST 
INTERFACE 
NONVOLATILE 
DENSITY 
PERFORMANCE 
READIWRITE 
RETENTION 


DRAM 
+++ 
+++ 
++ 
+++ 


STATIC 
RAM 
+++ 
+ 
+++ 
+++ 


NV SRAM 
+++ 
++ 
+ 
+++ 
+++ 
++ 


PARTITIONABLE 
+++ 
++ 
+ 
+++ 
+++ 
++ 
NV SRAM 


PSEUDO 
STATIC 
+ 
+ 
++ 
+ 
+++ 


FLASH 
++ 
++ 
++ 
+ 
++ 
+ 
++ 


EEPROM 
+ 
++ 
+ 
+ 
+ 
+ 


EPROM 
++ 
++ 
++ 
++ 
+ 
++ 


OTPEPROM 
+++ 
+++ 
+++ 
+++ 
+ 
+++ 


ROM 
+++ 
+++ 
+++ 
+++ 
+ 
+++ 


Many types of memories 
have been devised to meet va- 
rying 
application 
needs. 
However, 
nonvolatile 
read! 
write random 
access 
memories 
can be substituted 
for 
all memory 
types independent 
of application, 
if cost is 
not a primary consideration. 


DRAM: 
Dynamic 
Random Access 
Memory. 
A DRAM, 
similar to an SRAM. stores information 
as a 1 or a o. In 
an SRAM, this information 
is stored in a fourto 
six tran- 
sistor flip-flop 
which is easy to address, 
but requires 
a 
relatively 
large memory cell. 
A DRAM, by comparison, 
stores its 1 or 0 as a charge on a small capacitor, 
requir- 


ing much more current then an SRAM to maintain 
the 
stored data. 
The net memory 
cell size is smaller for the 
DRAM than for the SRAM, 
so the total cost per bit of 
memory 
is less. 
The DRAM's 
capacitors 
must be con- 
stantly refreshed so that they retain their charge, and re- 
quire more sophisticated 
interface 
circuitry. 


SRAM: 
Static Random 
Access 
Memory. 
An SRAM 
is 
essentially 
a stable DC flip-flop 
requiring 
no clock tim- 
ing 
or 
refreshing. 
The 
contents 
of 
an 
SRAM 
type 
memory are retained so long as power is supplied, 
and 
support extremely 
fast access times. 
SRAMs also have 
relatively 
few strict timing 
requirements 
and a parallel 
address 
structure, 
making 
them particularly 
suited for 


cache and other low density, 
frequent 
access 
applica- 
tions. 


NV SRAM: 
An NV SRAM 
is a single 
package 
which 
contains 
a low current SRAM, 
a memory 
controller 
ca- 
pable of measuring 
voltage, 
and a lithium type battery. 


When the power supply to this single modular 
package 
falls below 
the minimum 
requirement 
to maintain 
the 
contents 
of the SRAM, 
the memory 
controller 
in the 
module 
switches 
the power 
supply 
from the external 
source to the internal lithium battery, and write protects 
the SRAM. 
These transitions 
to and from the external 
power source are transparent 
to the SRAM, transform- 
ing it into a true nOll-volatile 
memory. 
This unique con- 
struction combines 
the strategic 
advantages 
of S RAM- 


addressing 
structure, 
high speed 
access, 
and timing 
requirements, 
with the nOll-volatility 
advantages 
of EE- 
PROM technologies. 
Battery backed 
SRAM 
modules 
from Dallas Semiconductor 
are pin-to-pin 
compatible 
with non battery backed SRAMs, 
making them ideal for 
any application 
where a traditional 
SRAM would be suit- 


able. 


PARTITIONABLE 
NV SRAM: 
A partitionable 
Dallas 
Semiconductor 
NV SRAM offers the same nonvolatility, 


addressing 
structure, 
and timing requirements 
of a reg- 


ular Dallas Semiconductor 
NV SRAM product 
with the 
additional 
feature of the ability to write protect selected 
blocks of memory, 
regardless 
of Vcc. 


The write protection 
feature requires 
no additional 
pins, 
and is instead controlled 
by a unique combination 
of ad- 
dressing 
and read cycles 
(see Ds1630 
and DS1645 


data sheets). 
This feature 
allows 
a designer 
to use a 


battery backed 
SRAM as both a RAM and a ROM - in 


one device. 
Because 
no additional 
pins are required for 


control, 
partitionable 
devices 
can be 
substituted 
for 


non-partitionables 
in existing designs, 
without 
making 


costly hardware 
changes. 


PSEUDO 
STATIC 
RAM: 
Pseudo 
Static 
Random 
Ac- 


cess Memory. 
The advantages 
of using a Static 
Ram 


are the simplicity 
of the interface circuitry 
required, 
and 


the factthatthe 
device is by nature "static", not requiring 


periodic refreshing to retain its data. A DRAM, however, 
provides 
lower cost per bit advantages 
and a higher 
memory 
density. 
A Pseudo static RAM combines 
the 
advantages 
of the SRAM and DRAM by using dynamic 


storage cells to retain memory, and by placing all the re- 
quired refresh logic on-chip 
so that the device functions 


similarly 
to an SRAM. 


FLASH: 
A flash memory 
combines 
the electrical 
erase 


capability 
of the EEPROM 
in a cell that is similar to an 


EPROM. 
The result is that the modified 
cell may be 


block erased electrically 
instead of with UV light. 
This 
feature allows a Flash memory to accept new code up- 
dates or information 
while it is functioning 
in a system. 


EEPROM: 
Electrically 
Erasable/Programmable 
Read 


Only 
Memory. 
A 
significant 
disadvantage 
of 
the 


EP ROM is the fact that it cannot be reprogrammed 
while 


in a circuit. 
The EPROM requires the external program- 


ming device to receive new code or data. 
An EEPROM 


eliminates 
this problem 
by providing 
a write function 


which can be used while the EEPROM 
is still in a circuit. 
A penalty of obtaining 
the write function while the EE- 
PROM is still in a circuit is having to provide 
a high volt- 


age (12.5V or above) source for the EEPROM to source 
when accepting 
new code, or buying a more expensive 


EEPROM 
which has a charge pump in its package that 


allows the EEPROM 
to be used with a standard 
5--->7V 


input. 
Although 
nonvolatile, 
EEPROM 
memory 
cells 


exhibit slow read/write 
access rates, making them most 


suitable for systems where performance 
is not an issue. 
The other read/write 
capable 
memories 
listed in Figure 


1 provide 
the ability 
to frequently 
read and write data 


continuously 
over their entire lifetimes, 
in excess of 10 


years, while 
EEPROM 
memory 
cells can rarely be re- 


written more than 10,000 times--you 
could wear out the 


EEPROM 
memory in less than a second! 
An EEPROM 


can be placed in a system and accessed 
as a standard 


RAM. 


EPROM: 
Electrically 
Programmable 
Read 
Only 


Memory. 
An EPROM 
is a nonvolatile 
memory 
source 
which 
offers flexibility 
to both program 
and erase the 


contents 
of the memory 
multiple 
times. 
An EPROM 


must be programmed 
using 
a 12.5 voltage 
or above 


PROM programmer, 
and then transferred 
into the sys- 


tem in which it is intended to function. 
EPROMs 
can be 


erased by shining ultraviolet 
light into the window 
in the 


top of the IC package. 
The process 
of writing 
data into 


an EPROM and then erasing it may be repeated 
almost 
indefinitely. 
EPROMs 
are usually used for product 
de- 


velopment, 
and later replaced with less expensive 
on~ 


time programmable 
EPROMS. 


OTP EPROM: 
One Time Programmable 
EPROM. 
An 


EPROM which can only be written with code/data 
once 


insteadofmultipletimes. 
Generally, 
OTP EPROMsare 
4 


less expensive 
then erasable 
EPROMs. 


ROM: Mask Programmable 
Read Only Memory. 
Mask 


programmable 
ROM's 
are the 
most 
durable 
form 
of 


memory storage. 
They are, however, "read only" and of- 


fer fairly slow performance. 
If a design 
has code/data 


that is very stable and will not need to be changed, 
a 


custom mask for the IC die can be made which will sig- 
nificantly reduce the cost of the ROM. A drawback 
to us- 


ing a masked 
ROM is the significant 
cost penalty 
that 


must 
be incurred 
if an error 
in the 
code/data 
being 


stored forces a mask set change. 
The OTP EPROM fills 


the gap between 
ROM applications 
(no changes) 
and 


EPROMs 
(frequent 
changes). 


MEETING 
APPLICATIONS 
NEEDS 


NMOS DRAM memory provides 
performance 
and den- 


sity, but, on the down side, must be constantly 
refreshed 


to retain data. At the opposite 
extreme are ROMs, offer- 
ing nonvolatility 
and density, but lacking the ability to be 


updated with new data because 
information 
is burned in 


only once. 
Between these two are a wide range of de- 


vices 
that 
fulfill 
some 
characteristics 
of 
the 
ideal 


memory. 


Two popular 
devices, 
EEPROMs 
and Shadow 
RAMs, 


are designed 
to emulate a static RAM but also have the 


ability to retain data after a power loss. But despite their 
capability 
to retain data, both EEPROMs 
and Shadow 


RAMs fall short of meeting the industry's 
needs for sev- 


eral reasons. 


Most 
notably, 
the 
EEPROM 
requires 
a special 
slow 


write cycle. 
The EEPROM's 
inability 
to support 
stan- 


dard write 
cycle 
hinders 
performance 
in applications 


where memory 
is updated 
immediately 
as new data is 


available. 


Another 
problem 
with 
EEPROMs 
is their 
wear 
out 


mechanisms. 
These raise reliability concerns 
due to the 


limited number of write cycles allowed - sometimes 
as 


few as 10,000. 
If a static RAM with a 200 ns cycle time 


had this limitation, 
it would wear out in a mere 20 ms. 


An application 
that requires constant 
updating, 
such as 


the buffer memory of a cashier's 
checkout 
terminal 
or a 


printer, the EEPROM's 
wear out mechanism 
is not ac- 


ceptable. 


Finally, because 
of the complexity 
of programming 
cir- 
cuits, the cell structure and the special process technol- 
ogy required, the density of EEPROMs 
has not kept up 
with industry demands. 


In systems 
requiring 
store-and-forward 
data, the non- 
volatile 
RAM must provide 
the desired 
fast write cycle 
as well as protection 
of memory in the event of a power 
loss. Oespite the promise of such a memory device and 
the effort invested 
by the industry, the ideal nonvolatile 
RAM remains 
elusive. 


To more nearly emulate the ideal nonvolatile 
RAM, Oal- 
las Semiconductor 
combines 
its intelligent 
CMOS con- 
trol circuitry 
(051210), 
a lithium energy 
source, 
and a 
very low power SRAM to offer a high density, nonvolatile 
memory. 


Four devices, 
the 051220 
(2K x 8 bits), 051225 
(8K x 
8 bits), 
051230 
(32K x 8 bits), and 051245 
(128K x 8 
bits), use this fusion of technologies 
to provide a nonvol- 


atile random access memory 
solution 
at a density of up 
to 1024K bits. 


CMOS 
static RAMs currently 
available 
have read and 
write cycle times of under 
100 ns, which 
exceed 
most 
system requ irements. 
This alleviates 
the problem of the 
EEPROM, 
because there is no wear-out 
mechanism 
or 
write cycle limitation. 


Static RAMs are also the easiest 
to use and interface 
because 
the 
pinout 
configurations 
are 
standard 
throughout 
the industry. 
In fact, X8 or bytewide 
static 
RAMs 
can be interfaced 
directly 
to microprocessors 
(Figure 
2). 
In addition, 
CMOS 
static 
RAMs 
offer low 
power in both active and standby 
modes, a characteris- 
tic sought by many designers. 
In most designs, 
RAMs 
remain in standby much ofthe time, keeping power con- 
sumption 
negligible. 
In the standby mode, current drain 
consists only of leakage currents 
in the tens of nanoam- 
peres. 


FIGURE 2: 
BYTEWIDE 
RAM TO MICROPROCESSOR 
INTERFACE 


The minute leakage current of CMOS RAMs can be sus- 
tained with a backup 
energy source to yield a most at- 


tractive nonvolatile 
memory. 
However, 
the actual solu- 


tion involves more than just a CMOS memory and back 
up energy source 
(see Figure 3). 


Battery backup design 
schemes 
are many and varied. 


The increase 
in density 
and availability 
of low powered 


CMOS 
memories 
in recent 
years 
has made 
this ap- 


proach 
even more attractive. 
Yet problems 
still exist 


with battery 
backup 
design 
due to battery 
packaging 


and a lack of the appropriate 
standard 
components 
to 


implement 
the support circuitry. 
One problem is provid- 


ing isolation between the battery and power supply (see 
Figure 4). 
Diodes can provide 
isolation 
but produce 
a 


voltage 
drop which 
requires 
nonstandard 
power 
sup- 


plies and also subtracts 
from the battery voltage. 
A sec- 


ond problem 
is the circuitry 
must be powered 
from the 


battery. 
Unless these devices draw an extremely 
mod- 
est amount of current, battery selection 
changes drasti- 


cally. 
In fact, a current drain of even a couple of micro- 


amperes 
dictates 
the 
use 
of 
either 
rechargeable 


batteries or a replaceable 
battery scheme. 
If recharge- 


able batteries are selected, the recharging 
circuit can be 


costly and complex 
and the best rechargeable 
battery 


cannot compare with the electrochemical 
stability of the 


lithium primary 
cell. 
Even worse, replaceable 
batteries 


add 
maintenance 
and cost to an in-service 
system. 


Battery 
packaging 
has also been a serious 
limitation, 


taking up valuable space and requiring special handling 
consideration 
to prevent discharge. 


Dallas Semiconductor 
overcomes 
these 
obstacles 
by 


using high capacity, non-rechargeable 
lithium batteries 


in its battery backed SRAMs. 


ENERGY 
SOURCE 


The energy source used to retain data in memory 
must 


be capable of outlasting the usefulness 
of the end prod- 


uct. 
Dallas Semiconductor 
NV RAM products 
use an 


extremely 
stable electrochemical 
system 
with enough 


energy to guarantee 
a shelf life greater 
than 10 years. 


FIGURE 
3: 
BATTERY 
BACKUP 
CIRCUIT 


LITHIUM 
BATTERY 
BACKUP 
IS MORE 


RELIABLE 


The lithium energy 
cell has raised concern 
about reli- 


ability and has been the object of much study. Data tak- 
en on the energy cell used in Dallas Semiconductor 
NV 


RAMs indicates a cell failure rate less than 0.5% at 55°C 
over a 10 year period. 


Additional 
life studies taken on the same lithium energy 


source 
encapsulated 
in the 
manufacture 
of 
Dallas 


Semiconductor's 
NV RAMs have produced 
no failures 


in over 12 million device hours at 85°C. 
The lithium en- 
ergy cell, then, 
is ideal for commercial 
and industrial 


semiconductor 
applications. 


The pinout of Dallas Semiconductor 
NV RAMs is an es- 
tablished 
industry standard 
(Figure 9). The Joint Elec- 
tronic Devices Engineering 
Council's 
Bytewide 
Version 


B Standard 
defines and upgrades 
from 2K x 8 in density 


to 128Kx 
8. 


This 
standard 
accommodates 
RAM, 
ROM, 
UV 


EPROMs, 
and 
EEPROMs. 
Because 
of the flexibility 


and upgradeability 
of bytewide 
memories, 
the number 


of existing sockets is in the hundreds 
of millions. 
There- 


fore, many system designs can accommodate 
direct re- 


placement 
of RAMs, EPROMs, 
ROMs, and EEPROMs 


with Dallas 
Semiconductor 
NV SRAMs. 
These 
solu- 


tions add real time programmability 
and/or density 
up- 


grades to existing systems without redesign. 
Real time 
programmability 
gives the system the ability to be per- 


sonalized 
by the end user. 
In other words, NV SRAMs 


can be retrofitted 
into existing 
designs 
without 
making 


changes 
to existing 
hardware. 
This retrofitting 
offers a 


cost 
effective, 
practical 
solution 
for 
companies 
who 


have invested 
in other memory 
devices 
that are less 


than ideal for their needs. 
For example, 
a design using 


conventional 
static RAM can be upgraded to nonvolatile 


memory 
by substituting 
a Dallas 
Semiconductor 
NV 


SRAM for the RAM memory. 


I~IRCUIT 
PROGRAMMABILITY 


The advantages 
of NV SRAM can be related to the ca- 
pability of software. 
Modern systems 
seek customiza- 
tion forthe 
cost of standard 
product. 
In this aspect, soft- 
ware can be adapted 
in a system to perform specialized 


functions. 
It is even possible 
to totally modify a system 


personality 
over the telephone. 
I~ircuit 
programming 


also reduces 
maintenance 
cost by eliminating 
service 


calls to update software. 
Software 
stored in RAM can 


be updated 
as often as necessary, 
depending 
on the 


configuration 
or application 
of the system. 


PORTABLE 
APPLICATIONS 


The advancement 
of high density, 
low power consum- 


ing portable 
personal 
computers 
is continuing 
to drive 
development 
requirements. 
For portable 
applications, 
difficult 
interface 
circuitry 
and refresh 
requirements 
of 


DRAM memories 
make them unsuitable 
for this applica- 


tion. 
SRAMs 
are not only easier to address 
and con- 


sume less power when operating, 
but also require very 


little power 
to maintain 
the contents 
of their 
memory. 


Even better, a NV SRAM can provide the high perform- 
ance of a DRAM or SRAM and also guarantee 
that the 


main memory 
of the portable 
PC is truly 
nonvolatile. 


When a portable 
PC needs to be in standby 
mode, the 


main memory 
can be powered 
down altogether. 


1 MBYTE 
MEMORY 
SUBSYSTEM 
USING NV 


SRAMS 


Figure 6 shows 
a system 
block diagram 
with an Intel 
~ 
386SL microprocessor 
with a 1 megabyte 
main memory 
~ 
of 128K x 8 NV SRAMS 
(DS1245). 
Figure 5, Portable 


Applications: 
Intel 
386SL 
CPU/NV 
SRAM 
Timing, 


shows the requisite 
timing for the memory 
subsystem. 


The Intel 386SL 
is one of many microprocessors 
spe- 


cially designed 
for low power, portable applications, 
and 


for addressing 
SRAM type memory. 


FIGURE 
5: 
PORTABLE 
APPLICATIONS: 
INTEL 386SL CPUlNV 
SRAM TIMING 
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FIGURE 
6: 
1 MBYTE 
MEMORY 
SUBSYSTEM 
USING NV SRAMS 
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In Figure 6, eight DS1245Y SRAM memory modules are 
used to create a four-bank 
1Mbyte SRAM memory sub- 
system. 
The following 
signals from the Intel 386SL CPU 


are required 
to address 
the SRAM 
module based sys- 


tem. The 386SL memory controller 
must be configured 


in its SRAM addressing 
mode for this application. 


LE: Latch Enable. 
This signal selects is active high and 


serves to indicate 
that a row address 
is to be put on the 


address bus. A row address must be latched at this sig- 
nal's falling edge. 
LE is connected 
to the latch enable 


input of the SRAM 
address 
latch. 


MA[10:0): 
Multiplexed 
Memory 
Address 
Bus. 
This bus 


provides address 
information 
for the Memory Controller 


Unit. The bus provides 
a 22 bit address in a multiplexed 


row/column 
sequence. 


CE[3:0): 
Chip Enable outputs. 
These 
signals 
provide 


upper and lower byte enables 
for each SRAM bank. 


WLE: Write Low Enable. 
Indicates a write access to the 


lower byte of the 386SL 
CPU memory 
bus. The lower 


byte of data is put on the memory bus at the falling edge 
ofWLE. 


WHE: Write High Enable. 
Indicates 
a write access 
to 


the high byte of the 386SL CPU memory 
bus. The high 


byte of data is put on the memory bus at the falling edge 
ofWHE. 


OLE: Output 
Low Enable. 
Enables 
the lower byte out- 


put from the SRAM modules. 


OHE: Output High Enable. 
Enables the high byte output 


from the SRAM modules. 


MD[1S:0): Memory Data Bus. This bus provides 
data in- 


formation 
for the 
Memory 
Controller 
Unit. 
Accesses 


from the Memory 
Controller 
Unit to the SRAM 
memory 


modules take place through 
this bus. 


FIGURE 7: 16 BIT SINGLE 
BANK NV SRAM BIOS CIRCUIT 
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Figure 
7 
shows 
Dallas 
NV 
SRAMs 
providing 
bios 


memory 
storage 
for an Intel 386SL 
CPU. 
Using 
the 


OS1645 NV SRAMs 
provide 
several 
advantages 
over 


using either OTP EPROM 
or FLASH type memories. 


Flash memories 
require more operating 
current than NV 


SRAMs. 
Flash memories 
also require 
'8 high voltage 


source, 
12V+, 
for any writes or updates 
that must be 


made to bios. 
NV SRAMs, 
on the other hand, require 


only their standard V cc 5V input for both read and write 
access. 
Like Flash memories, 
a OS1645 
NV SRAM 


maintains 
the contents 
of its memory 
in the absence 
of 
VCC. A OS 1645 has the additional 
feature that it can be 


easily programmed 
(through 
a series of 20 sequential 


reads) to write protect user selected 
blocks of memory. 
In effect, individual 
memory blocks in the S RAM module 


can be configured 
to appear as ROM memory, without 


detracting 
from the OS1645's ability to receive BIOS up- 


dates in its non write protected 
blocks of memory. 


Traditional 
OTP EPROM's, 
while nonvolatile 
and very 


low power consuming 
like the OS 1245 and OS 1645 NV 


SRAMs, 
are 
lacking 
in that 
they 
can 
only 
be pro- 


grammed 
once, and usually require a special fixture to 


be programmed. 
OS1245 and OS1645 NV SRAMs are 


almost equally 
low power consuming, 
and provide 
the 


capability 
to update 
BIOS. 
OS1245 
and OS1645 
NV 


SRAMs also provide fast 1OOnsaccess times, negating 
the need to insert additional 
wait states into BIOS ac- 


cess timing requirements. 


The signals shown in Figure 7 are taken directly from the 
Intel 386SL 
CPU: 


ROMCSO#: 
This signal is a dedicated 
ROM control sig- 


nal provided by the 386SL CPU, and is active low, used 
to enable the system 
BIOS. 


MEMR##: Memory 
Read. 
This signal indicates 
when a 


memory read access is occurring 
on the ISA-bus 
or X- 


bus, and is active 
low. 


MEMW#: 
Memory Write. 
This signal indicates 
when a 


memory write access is occurring 
on the ISA-bus 
or X- 


bus, and is active low. 


XO[15:0]: X-bus 
Data. Buffered data lines from the sys- 


tem data bus. These signals are produced 
using an ex- 


ternal 
transceiver 
(see Intel 386SL 
Superset 
System 


Design Guide). 


SA[16:0]: 
System 
Address 
Bus. 
This bus is driven by 


the 386SL CPU for system 
VO accesses, 
and supplies 


both the ISA-bus 
and X-bus. 


FIGURE 
8: 
DATA LOGGING 
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Figure 8 shows Oallas Semiconductor's 
NV SRAMs can 


provide a special advantage 
in environments 
where the 


power 
supply 
is not entirely 
reliable, 
or when 
power 


must periodically 
be shutdown. 
Oallas Semiconductor 


NV SRAMs 
contain 
memory 
control circuitry which not 


only maintains 
the data in the SRAM in the absence 
of 


power, but also write protects the device if Vcc is out of 
tolerance. 
This feature ensures that an unstable power 


supply does not corrupt data which has been collected. 


In this application, 
an Intel 8086 is shown in its minimal 


mode, connected 
to an address latch and bus transceiv- 


er to demultiplex 
the 8086's bus (see Figure 8). The re- 


sulting 
address 
and data 
busses 
may then 
be con- 


nected directly to two memory 
banks, one 8K x 16 bios 
memory consisting 
of two OS1225 NV SRAMs, the oth- 


er an 8Kx 16 memory bank consisting 
of two OS1225's 
acting as a data log. A data collecting 
device, 
such as 


an AlO converter, 
can be addressed 
as a read only pe- 


ripheral 
device 
to sample 
a value 
and write 
it to the 
OS1225 acting as a data log. The OS 1225 acting as the 
data log can transmit 
its data on the data bus to another 


peripheral, 
or may be removed from the system and tak- 


en to another 
location to have their logs extracted. 


FIGURE 
9: 
DALLAS 
SEMICONDUCTOR 
BATTERY 
BACKUP 
SRAM MODULES 
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DALLAS 
SEMICONDUCTOR 
D512138 


SmartSocket 16K/64K 


FEATURES 
PIN ASSIGNMENT 


• Accepts standard 
2K x 8 or 8K x 8 CMOS static RAMs 


• Embedded 
lithium energy cell retains 
RAM data 
28 
vcc 


2 
27 
• Self-contained 
circuitry 
safeguards 
data 
3 
26 
Vcc 


• Data retention 
time is greater 
than 10 years with the 
4 
25 


proper 
RAM selection 
5 
24 


6 
23 
• IC socket 
permits 
upgrading 
from 2K x 8 to 8K x 8 
7 
22 
RAM 
8 
21 


• Proven gas-tight 
socket contacts 
9 
20 
CE 


10 
19 
• Operating 
temperature 
range OOCto 70°C 
11 
18 


12 
17 


13 
16 


GND 
14 
15 


DESCRIPTION 
The 
DS12138 
SmartSocket 
16/64K 
is a 28-pin, 
0.6 


inch-wide 
DIP socket with a built-in CMOS controllercir- 


cuit and an embedded 
lithium energy source. 
It accepts 


either 28-pin 8K x 8 or 24-pin 2K x 8 lower-justified 
JE- 


DEC bytewide 
CMOS static RAM. 
When the socket is 


mated with a CMOS 
RAM, it provides 
a complete 
solu- 


tion to problems 
associated 
with memory volatility. 
The 


SmartSocket 
monitors incoming Vcc for an out-of-toler- 
ance condition. When such a condition occurs, an inter- 


nallithium 
source is automatically 
switched on and write 


PIN DESCRIPTION 
All pins pass through 
except 20, 26, 28. 
Pin 20 
CE 
- Conditioned 
Chip Enable 


Pin 26 
Vcc 
- Switched 
Vcc for 24-pin RAM 


Pin 28 
Vcc 
- Switched 
Vcc for 28-pin RAM 


Pin 14 
GND 
- Ground 


protection 
is unconditionally 
enabled to prevent garbled 


data. 


Using 
the 
SmartSocket 
saves 
printed 
circuit 
board 


space since the combination 
of the SmartSocket 
and 


memory uses no more area than the memory alone. The 
SmartSocket 
uses only pins 28, 26, 20, and 14 for RAM 


control. All other pins are passed straight through to the 
socket receptacle. 


OPERATION 
The DS12138 
SmartSocket 
performs 
fIVe circuit func- 


tions required to battery back up a CMOS memory. First, 


a switch is provided 
to direct power from the battery or 


V cc supply, depending 
on which is greater. This switch 


has a voltage 
drop of less than 0.2 volts. The second 


function 
is 
power-fail 
detection. 
Power-fail 
detection 


occurs between 
4.75 and 4.5 volts. The DS12138 
con- 


stantly monitors the Vcc supply. When V cc falls below 
4.75 volts, a precision 
comparator 
detects the condition 


and inhibits the RAM chip enable. The third function ac- 
complishes 
write protection 
by holding the chip enable 


signal to the memory to within 0.2 volts of Vcc or battery 
supply. If the chip enable signal is active at the time pow- 


er fail detection 
occurs, write protection 
is delayed 
until 


after the memory 
cycle is complete 
to avoid corruption 


of data. 
During 
nominal 
power 
supply 
conditions 
the 


memory chip enable signal will be passed through to the 


socket receptacle 
with a maximum propagation 
delay of 


20 ns. The 
fourth function the DS12138 
performs 
is to 


check battery status to warn of potential data loss. Each 


time that Vcc power is restored to the SmartSocket 
the 


battery voltage is checked with a precision 
comparator. 


If the battery 
supply 
is less than 2.0 volts, the second 


memory cycle is inhibited. 
8attery status can, therefore, 


ABSOLUTE 
MAXIMUM 
RATINGS· 


Voltage on Any Pin Relative to Ground 
Operating 
Temperature 
Storage 
Temperature 
Soldering 
Temperature 


be determined 
by performing 
a read cycle after pow- 


er-up 
to any location 
in the 
memory, 
recording 
that 


memory location content. A subsequent 
write cycle can 


then be executed to the same memory 
location, altering 


the data. If the next read cycle fails to verify the written 


data, the contents of the memory are questionable. 
The 


fifth function the SmartSocket 
provides is battery redun- 


dancy. 
In many 
applications, 
data 
integrity 
is para- 


mount. 
In these applications 
it is desirable 
to use two 


batteries 
to ensure 
reliability. 
The 
DS12138 
Smart- 


Socket provides 
an internal 
isolation 
switch which pro- 


vides for the connection 
of two batteries. 
During battery 


back up the battery with the highest voltage 
is selected 


for use. If one battery fails, the other automatically 
takes 


over. The switch between 
batteries 
is transparent 
to the 


user. A battery status warning will occur if both batteries 
are less than 2.0 volts. Each of the two lithium cell s con- 


tains 35 mAlhr capacity, 
making the total 70 mAlhr. 


NOTE: As shipped from Dallas Semiconductor, 
the lithi- 


um energy cell cannot be measured from the Vcc pin. In 


order to read the cell potential, 
apply V cc and then re- 


move power. The cell potential will then be available 
on 


pins 26, 28, and 20. 


-1.0V to 7.0V 
OOCto 70°C 
4QoC to +70oC 
260°C 
for 10 seconds 


• This is a stress 
rating 
only and functional 
operation 
of the device 
at these 
or any other 
conditions 
above 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maxi- 
mum rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


PIN 26 L, PIN 28 L 
Vcc 
4.75 
5.0 
5.5 
V 
1,3 
Supply Voltage 


Logic 1 PIN 20 L 
V1H 
2.2 
Vcc+0.3 
V 
1,3 


Logic 0 PIN 20 L 
Vil 
-0.3 
+0.8 
V 
1,3 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


PIN 26 L, PIN 28 L 
lee 
5 
mA 
3,4,5 
Supply Current 


PIN 26 U, PIN 28 U 
Veeo 
Vec -0.2 
V 
3,8 
Supply Voltage 


PIN 26 U, PIN 28 U 
Iceo 
80 
mA 
3,8 
Supply Current 


PIN 20 L CE Input Leakage 
IlL 
-1.0 
+1.0 
JlA 
3,4 


PIN 20 U CE Output @ 2.4 V 
IOH 
-1.0 
mA 
2,3 


PIN 20 U CE Output @ .4V 
IOL 
4.0 
mA 
2,3 


PIN 20 U Output 
VOHL 
Vcc -0.2 
V 
3 
VBArO.2 


PIN 26 U, PIN 28U 
IBAT 
1 
J.1A 
3,6 
Battery Current 


PIN 26 U, PIN 28 U 
VBAT 
2 
3 
3.6 
V 
3 
Battery Voltage 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
PIN 20 L 
CIN 
5 
3 
3 


Output Capacitance 
PIN 20 U 
COUT 
7 
3 
3 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


CE Propagation 
Delay 
tpD 
5 
10 
20 
ns 
2,9 


CE High to Power Fail 
tpF 
0 
ns 


Recovery 
at Power-Up 
tREC 
2 
80 
125 
ms 


Vcc Slew Rate 4.75 - 4.5 V 
tF 
300 
JlS 


Vcc Slew Rate 4.5 - 3 V 
tFB 
10 
fl.s 


Vcc 
Slew Rate 4.5-4.75 
V 
tR 
0 
JlS 


CE Pulse Width 
teE 
1.5 
fl.s 
7 


CE PIN 20 L 


V1H 


VSArO.2V 
~ 


CE PIN 20 U 


tpF 


VSAT- 0.2V 


WARNING: 
Under no circumstances 
are negative undershoots, 
of any amplitude, 
allowed when device is in battery backup mode. 
Water washing 
for flux removal 
will discharge 
internal 
lithium 
source 
as exposed 
voltage 
pins are present. 


NOTES: 


1. All voltages 
are referenced 
to ground. 


2. Measured 
with a load as shown in Figure 1. 


3. Pin locations 
are designated 
"U" when a parameter 
definition 
refers to the socket receptacle 
and "L" when a 
par~meter 
definition 
refers to the socket pin. 


4. No memory 
inserted in the socket. 


5. Pin 26 L may be connected 
to Vcc or left disconnected 
at the PC board. 


6. tBAT is the maximum 
load current which a correctly 
installed 
memory 
can use in the data retention 
mode and 


meet data retention 
expectations 
of more than 10 years at 25°C. 


7. teE max. must be met to ensure data integrity on power loss. 


8. Vcc 
is within nominal limits and a memory 
is installed 
in the socket. 


9. Input pulse rise and fall times equal 10 ns. 


0512138 INTELLIGENT SOCKET 28 PIN (FOR 600 Mil DIP) 


T 


C 
F 
--U. 


PKG 
28-P1N 


DIM 
MIN 
MAX 


A IN. 
1.380 
1.420 
MM 
35.05 
36.07 


BIN. 
0.690 
0.720 
MM 
17.53 
18.29 


C IN. 
0.350 
0.395 
MM 
8.89 
10.03 


DIN. 
0.035 
0.065 
MM 
0.89 
1.65 


E IN. 
0.015 
0.035 
MM 
0.38 
0.89 


FIN. 
0.120 
0.160 
MM 
3.04 
4.06 


GIN. 
0.090 
0.110 
MM 
2.29 
2.79 


H IN. 
0.590 
0.630 
MM 
14.99 
16.00 


J IN. 
0.008 
0.012 
MM 
0.20 
0.30 


KIN • 
0.015 
0.021 
MM 
0.38 
0.53 


1__ 
1 


_____ 
•._114 


13 EQUAL 
SPACES 
AT 
.1oo.:t:.010TNA 


DALLAS 
SEMICONDUCTOR 
DS1213C 
SmartSocket 64K/256K 


FEATURES 


• Accepts 
standard 
8K x 8 or 32K x 8 CMOS 
static 
RAMs 


• Embedded 
lithium energy cell retains RAM data 


• Self-contained 
circuitry 
safeguards 
data 


• Data retention 
time is greater than 10 years with the 
proper 
RAM selection 


• IC socket permits 
upgrading 
from 8K x 8 to 32K x 8 
RAM 


• Proven gas-tight 
socket contacts 


• Operating 
temperature 
range ODCto 70DC 


DESCRIPTION 
The OS1213C 
SmartSocket 
is a 28-pin, O.6-inch-wide 
01P socket with a built-in CMOS controller 
circuit and an 


embedded 
lithium energy source. 
It accepts 
either an 
8K x 8 or a 32K x 8 J EOEC bytewide CMOS static RAM. 
When the socket 
is mated with 
a CMOS 
RAM, it pro- 


vides a complete 
solution 
to problems 
associated 
with 
memory volatility. 
The SmartSocket 
monitors incoming 
Vcc 
for an out-of-tolerance 
condition. 
When 
such 
a 
condition 
occurs, an internal lithium source is automati- 


cally switched 
on and write protection 
is unconditionally 
enabled to prevent garbled 
data. 


28 


2 
27 


3 
26 


4 
25 


5 
24 


6 
23 


7 
22 


8 
21 


G 
20 


10 
19 


11 
18 


12 
17 


13 
16 


GND 
14 
15 


28-Pln Intenlgent Socket 


PIN DESCRIPTION 
All pins pass thorough 
except 20, 28. 
Pin 20 
CE 
- Conditioned 
Chip Enable 


Pin 28 
Vcc 
- Switched 
Vcc 
Pin 14 
GNO 
- Ground 


Using 
the 
SmartSocket 
saves 
printed 
circuit 
board 


space 
since 
the 
combination 
of 
SmartSocket 
and 


memory 
uses no more area than the memory 
alone. 
The SmartSocket 
uses only Pins 28 and 20 for RAM 


control. 
All other pins are passed straight through to the 
socket receptacle. 


See the OS12138 
SmartSocket 
16164K data sheet for 
technical 
details. 


T 


C 
F 
-l.L 


PKG 
~N 


DIM 
MIN 
MAX 


A IN. 
1.380 
1.420 
MM 
35.05 
36.07 


BIN. 
0.690 
0.720 
MM 
17.53 
18.211 


C IN. 
0.350 
0.395 
MM 
8.89 
10.03 


DIN. 
0.035 
0.065 
MM 
0.89 
1.65 


E IN. 
0.015 
0.035 
MM 
0.38 
0.811 


FIN. 
0.120 
0.160 
MM 
3.04 
4.06 


GIN. 
0.090 
0.110 
MM 
2.29 
2.711 


H IN. 
0.5110 
0.630 
MM 
14.llll 
16.00 


J IN. 
0.008 
0.012 
MM 
0.20 
0.30 


KIN • 
0.015 
0.021 
MM 
0.38 
0.53 


1__ 
1 


-------------- 


_____ 
•._114 


13 EQUAL 
SPACES 
AT 
•1OO±.010TNA 


DALLAS 
SEMICONDUCTOR 
0812130 
SmartSocket 64K/256K/1 M 


FEATURES 
PIN ASSIGNMENT 


• Accepts standard 
8K x 8, 32K x 8, 128K x 8, or 512K 
1 
32 
vcc 
x 8 CMOS static RAMs 
2 
31 
• Embedded 
lithium energy cell retains RAM data 
3 
30 
vcc 


• Self-contained 
circuitry 
safeguards 
data 
4 
29 


5 
28 
• Data retention 
time is greater 
than 10 years with the 
6 
27 
proper RAM selection 
7 
26 


• IC socket permits 
upgrading 
from 8K x 8 to 512K x 8 
8 
25 


RAM 
9 
24 


10 
23 
• Proven gas-tight 
socket contacts 
11 
22 
CE 


• Operating 
temperature 
range ODCto 70DC 
12 
21 


13 
20 


14 
19 


15 
18 


GND 
16 
17 


DESCRIPTION 
The OS12130 
SmartSocket 
is a 32-pin, 
0.6-inch-wide 


01P socket with a built-in CMOS controller circuit and an 
embedded 
lithium energy source. 
It accepts 
either an 


8K x 8, 32K x 8, 128K x 8 or 512K x 8 bytewide 
CMOS 
static RAM. 
When the socket 
is mated with a CMOS 


RAM, it provides a complete 
solution to problems 
asso- 


ciated with memory 
volatility. 
The SmartSocket 
moni- 


tors 
incoming 
Vcc 
for an out-of-tolerance 
condition. 
When 
such 
a condition 
occurs, 
an 
internal 
lithium 
source is automatically 
switched on and write protection 


is unconditionally 
enabled to prevent garbled data. 


PIN DESCRIPTION 
All pins pass through 
except 22. 30 and 32. 
Pin 22 
CE 
- Conditioned 
Chip Enable 


Pin 32 
V cc 
- Switched 
Vcc for 32-pin 
RAM 
Pin 30 
V cc 
- Switched 
Vcc for 28-pin RAM 


Pin 16 
GNO 
- Ground 


Using 
the 
SmartSocket 
saves 
printed 
circuit 
board 


space 
since 
the 
combination 
of 
SmartSocket 
and 
memory 
uses no more area than the memory 
alone. 
The SmartSocket 
uses only Pins 22, 30 and 32 for RAM 
control. 
All other pins are passed straight 
through to the 
socket receptacle. 


See the OS1213B 
SmartSocket 
16164K data sheet for 
technical 
details. 


0512130 
INTELLIGENT 
SOCKET 
32-PIN (FOR 600 MIL DIP) 
_ 


PKG 
32-PlN 


DIM 
MIN 
MAX 


A IN. 
1.580 
1.620 


MM 
40.13 
41.15 


BIN. 
0.690 
0.720 


MM 
17.53 
18.29 


C IN. 
0.350 
0.410 


MM 
8.89 
10.4 


DIN. 
0.035 
0.065 


MM 
0.89 
1.65 


E IN. 
0.015 
0.035 


MM 
0.38 
0.89 


FIN. 
0.120 
0.160 


MM 
3.04 
4.06 


GIN. 
0.090 
0.110 


MM 
2.29 
2.79 


H IN. 
0.590 
0.630 


MM 
14.99 
16.00 


J IN. 
0.008 
0.012 


MM 
0.20 
0.30 


KIN. 
0.015 
0.021 


MM 
0.38 
0.53 


1__ 
1 


--------._------ 


T 


C 
F 
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DALLAS 
SEMICONDUCTOR 
0512168 
SmartWatch/RAM 
16K164K 


• Keeps track of hundredths 
of seconds, seconds, 
min- 
utes, 
hours, days, date of the month, 
months, 
and 
years 


• Converts 
standard 
2K x 8 and 8K x 8 CMOS 
static 
RAMs into nonvolatile 
memory 


• Embedded 
lithium energy cell maintains 
watch infor- 
mation and retains 
RAM data 


• Watch function 
is transparent 
to RAM operation 


• Month and year determine 
the number of days in each 
month 


• Proven gas-tight 
socket contacts 


• Full ± 10% operating 
range 


• Operating 
temperature 
range OOCto 70°C 


• Accuracy 
is better than ±1 minJmonth 
@25°C 


DESCRIPTION 


The 
DS12168 
SmartWatchlRAM 
16164K is a 28-pin, 
600 MIL wide DIP socket 
with a built-in 
CMOS 
watch 
function, 
a nonvolatile 
RAM controller 
circuit, 
and an 
embedded 
lithium 
energy 
source. 
It accepts 
either 
24-pin 2K x 8 or 28-pin 8K x 8 JEDEC 
bytewide 
CMOS 
static 
RAM. 
When the socket 
is mated with a CMOS 
SRAM, 
it provides 
a complete 
solution 
to problems 
as- 
sociated with memory volatility and uses a common en- 
ergy source to maintain time and date. 
A key feature of 
the 
SmartWatch 
is that 
the watch 
function 
remains 
transparenttothe 
RAM. TheSmartWatch 
monitors Vcc 


PIN ASSIGNMENT 


RST 
1 
28 
Vet; 


2 
27 
WE 


3 
26 
Vet; 


4 
25 


5 
24 


6 
23 


7 
22 
OE 


8 
21 


9 
20 
CE 


10 
19 


DOG 
11 
18 


12 
17 


13 
16 


GND 
14 
15 


21l-Pin IntelHgenl Socket 


PIN DESCRIPTION 


All Pins Pass Through 
Except 20, 26, 28 


Pin 
1 
RST 
- Reset 
Pin 11 
DQO 
- Data Input/Output 
0 


Pin 14 
GND 
- Ground 
Pin 20 
CE 
- Conditioned 
Chip Enable 
Pin 22 
OE 
- Output 
Enable 


Pin 26 
Vcc 
- Switched 
Vcc for 24 Pin RAM 
Pin 27 
WE 
- Write Enable 


Pin 28 
Vcc 
- Switched 
Vcc for 28 Pin RAM 


for an out-of-tolerance 
condition. 
When such a condi- 


tion occurs, 
an internal 
lithium 
energy 
source 
is auto- 


matically 
switched 
on and write protection 
is uncondi- 
tionally enabled to prevent loss of watch and RAM data. 


Using the SmartWatch 
saves PC board space since the 
combination 
of SmartWatch 
and the mated 
RAM take 
up no more area than the memory 
alone. 
The Smart- 
Watch uses pins 28,27,26,22,20,11, 
and 1 for RAM 
and watch control. 
All other pins are passed 
straight 
through to the socket receptacle. 


The SmartWatch 
provides 
timekeeping 
information 
in- 
cluding 
hundredths 
of 
seconds, 
seconds, 
minutes, 
hours, day, date, month, and year information. 
The date 
at the end of the month 
is automatically 
adjusted 
for 
months with less than 31 days, including 
correction 
for 
leap years. 
The SmartWatch 
operates 
in either 24-hour 
or 12-hour format with an AM/PM 
indicator. 


Communication 
with the SmartWatch 
is established 
by 
pattern recognition 
on a serial bit stream of 64 bits which 
must be matched 
by executing 
64 consecutive 
write 
cycles containing 
the proper data on Dao. 
All accesses 
which occur prior to recognition 
of the 64-bit pattern are 
directed 
to memory. 


After recognition 
is established, 
the next 64 read orwrite 
cycles either extract or update data in the SmartWatch, 
and memory access 
is inhibited. 


Data transfer to and from the timekeeping 
function is ac- 
complished 
with a serial bit stream under control of Chip 
Enable 
(CE), 
Output 
Enable 
(OE), and Write 
Enable 
(WE). 
Initially, a read cycle to any memory 
location us- 
ing the CE and OE control of the SmartWatch 
starts the 
pattern recognition 
sequence 
by moving a pointer to the 
first bit of the 64-bit comparison 
register. 
Next, 64 con- 
secutive 
write cycles 
are executed 
using the CE and 


WE control 
of the SmartWatch. 
These 
64 write cycles 
are used onlytogain 
access to the SmartWatch. 
There- 


fore, any address to the memory in the socket is accept- 
able. 
However, 
the write cycles generated 
to gain ac- 
cess 
to the 
SmartWatch 
are also 
writing 
data 
to a 
location in the mated RAM. 
The preferred 
way to man- 
age this requirement 
is to set aside just one address 
lo- 


cation in RAM as a SmartWatch 
scratch pad. When the 
first write cycle is executed, 
it is compared 
to bit 0 of the 
64-bit 
comparison 
register. 
If a match 
is found, 
the 
pointer increments 
to the next location 
of the compari- 


son register and awaits the next write cycle. 
If a match 
is notfound, 
the pointer does not advance and all subse- 


quent write cycles are ignored. 
If a read cycle occurs at 
any time 
during 
pattern 
recognition, 
the 
present 
se- 


quence 
is aborted and the comparison 
register pointer 
is reset. 
Pattern 
recognition 
continues 
for a total of 64 
write cycles as described 
above until all the bits in the 
comparison 
register have been matched (this bit pattern 
is shown in Figure 1). With a correct match for 64 bits, 
the SmartWatch 
is enabled and data transfer to or from 
the timekeeping 
registers 
can proceed. 
The next 64 
cycles will cause the SmartWatch 
to either 
receive 
or 
transmit data on DQO, depending 
on the level of the OE 
pin or the WE pin. Cycles to other locations outside the 
memory 
block can be interleaved 
with CE cycles with- 


out interrupting 
the 
pattern 
recognition 
sequence 
or 
data transfer 
sequence 
to the SmartWatch. 


HEX 
7 
0 
VALUE 


BYTE 0 
0 
0 
0 
0 
05 


BYTE 1 
0 
0 
0 
0 
3A 


BYTE 2 
0 
0 
0 
0 
A3 


BYTE 3 
0 
0 
0 
0 
50 


BYTE 4 
0 
0 
0 
0 
C5 


BYTE 5 
0 
0 
0 
0 
3A 


BYTE 6 
0 
0 
0 
0 
A3 


BYTE 7 
0 
0 
0 
0 
50 


NOTE 


The pattern recognition 
in Hex is C5, 3A, A3, 5C, C5, 3A, AS, 5C. The odds of this pattern being accidentally 
dupli- 


cated and causing 
inadvertent 
entry to the SmartWatch 
is less than 1 in 1019. This pattern is sent to the SmartWatch 
LSBto 
MSB. 


The DS1216B 
SmartWatch 
performs 
circuit functions 
required 
to make a CMOS 
RAM nonvolatile. 
First, a 
switch 
is provided 
to direct 
power from the battery 
or 
Vcc supply, depending 
on which voltage isgreater. 
This 
switch 
has a voltage 
drop of less than 0.2 volts. 
The 
second function which the SmartWatch 
provides is pow- 
er-fail detection. 
Power-fail detection occurs at approxi- 
mately 4.0 volts. The DS1216B constantly 
monitors the 
Vcc supply. 
When Vcc goes out of tolerance, 
a compa- 
rator outputs a power-fail 
signal to the chip enable logic. 


The 
third 
function 
accomplishes 
write 
protection 
by 
holding the chip enable signal to the memory within 0.2 
volts of Vcc or battery. 
During nominal 
power supply 
conditions 
the memory chip enable signal will track the 
chip enable 
signal sent to the socket with a maximum 
propagation 
delay of 20 ns. 


SMARTWATCH 
REGISTER 
INFORMATION 


The SmartWatch 
information 
is contained 
in eight regis- 
ters of eight bits, each of which is sequentially 
accessed 
one bit at a time after the 64-bit pattern recognition 
se- 


quence has been completed. 
When updating the Smart- 
Watch 
registers, 
each 
register 
must 
be 
handled 
in 
groups of eight bits. 
Writing and reading individual 
bits 
within 
a 
register 
could 
prodUce 
erroneous 
results. 


These read/write 
registers 
are defined 
in Figure 2. 


Data contained 
in the SmartWatch 
register is in binary 
coded decimal 
format 
(BCD). 
Reading and writing the 


registers 
is always 
accomplished 
by stepping 
through 
all eight registers, 
starting 
with bit 0 of register 
0 and 
ending with bit 7 of register 
7. 


A~PMl12124 MODE 


Bit 7 ofthe hours register isdefined 
as the 12- or 24-hour 
mode select bit. 
When 
high, the 12-hour 
mode is se- 
lected. 
In the 12-hour mode, bit 5 is the AM/PM 
bit with 
logic high being PM. 
In the 24-hour 
mode, bit 5 is the 
second 
1O-hour bit (20-23 hours). 


OSCILLATOR 
AND RESET BITS 


Bits 4 and 5 of the day register 
are used to control 
the 
RESET and oscillator 
functions. 
Bit 4 controls 
the RE- 
SET (pin 1). When the RESET bit is set to logic 1, the 5 
RESET input pin is ignored. 
When the RESET bit is set 
to logic 0, a low input on the RESET pin will cause the 
SmartWatch 
to abort 
data 
transfer 
without 
changing 
data in the watch registers. 
Bit 5 controls the oscillator. 
When setto logic 1, the oscillator 
is off. When setto log- 
ic 0, the oscillator 
turns on and the watch becomes 
op- 
erational. 
These bits are shipped from the factory set to 
a logic 1. 


ZERO BITS 


Registers 
1, 2, 3, 4, 5, and 6 contain 
one or more bits 
which will always read logic O. When writing these loca- 
tions, either a logic 1 or 0 is acceptable. 


RANGE 
(BCD) 
0 


0.01 SEC 
00-99 


0 


SECONDS 
00-59 


0 


MINUTES 
00-59 


0 


HOUR 
01-12 


0 


DAY 
01~7 
00-23 
0 


DATE 
01-31 


0 


MONTH 
01-12 


0 


YEAR 
00-99 


ABSOLUTE 
MAXIMUM 
RATINGS· 
VOLTAGE 
ON ANY PIN RELATIVE 
TO GROUND 
OPERATING 
TEMPERATURE 
STORAGE 
TEMPERATURE 
SOLDERING 
TEMPERATURE 


-0.3V TO 7.0V 
OOCT070oC 


-40°C TO +70oC 
260°C 
FOR 10 SECONDS 


• This is a stress 
rating 
only and functional 
operation 
of the device 
at these 
or any other 
conditions 
above 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maxi- 
mum rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


PIN 26L, PIN 28L Supply Voltage 
Vcc 
4.5 
5.0 
5.5 
V 
1,3 


Logic 1 
V1H 
2.2 
Vcc+0.3 
V 
1,10 


Logic 0 
V1L 
-0.3 
+0.8 
V 
1,10 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


PIN 26L, PIN 28L Supply 
Icci 
5 
mA 
3,4,5 


PIN 26U, PIN 28U Supply Voltage 
VCCO 
Vcc-0.2 
V 
3,8 


PIN 26U, PIN 28U Supply Current 
Iceo 
80 
mA 
3,8 


Input Leakage 
IlL 
-1.0 
+1.0 
~ 
4,10,13 


Output @ 2.4V 
IOH 
-1.0 
mA 
2 


Output @ O.4V 
IOL 
4.0 
mA 
2 


PIN 20U Output 
VOHL 
Vcc-0.2 
V 
3 
VBArO.2 


PIN 26U, PIN 28U Battery Cur- 
IBAT 
1 
~ 
3,6 
rent 


PIN 26U, PIN 28U Battery Volt- 
VBAT 
2 
3 
3.6 
V 
3 
age 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
pF 


Output Capacitance 
COUT 
7 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Read Cycle Time 
tRC 
250 
ns 


CE Access Time 
tea 
200 
ns 


OE Access Time 
toE 
100 
ns 


CE To Output 
Low Z 
teoE 
10 
ns 


OE To Output 
Low Z 
toEE 
10 
ns 


CE To Output 
High Z 
too 
100 
ns 


OE To Output 
High Z 
tooo 
100 
ns 


Read Recovery 
tRR 
50 
ns 


Write Cycle Time 
twc 
250 
ns 


Write Pulse Width 
twP 
170 
ns 


Write Recovery 
tWR 
50 
ns 
11 


Data setup 
Time 
tos 
100 
ns 
12 


Data Hold Time 
tOH 
0 
ns 
12 


CE Pulse Width 
tew 
170 
ns 


RESET Pulse Width 
tRST 
200 
ns 


CE Propagation 
Delay 
tpo 
5 
10 
20 
ns 
2,9 


CE High to Power-Fail 
tpF 
0 
ns 


Recovery 
at Power-Up 
tREC 
2 
ms 


V cc Slew Rate 4.5 - 3V 
tF 
0 
J.lS 


CE Pulse Width 
teE 
1.5 
J.lS 
7 


r 
~ST 
1 
---R-ST--i 
r·---------- 


WARNING 


Under no circumstances 
are negative undershoots, 
of any amplitude, 
allowed when device is in battery backup mode. 


Water washing 
for flux removal 
may discharge 
internal 
lithium source as exposed 
voltage 
pins are present. 


NOTES 


1. 
All voltages are referenced to ground. 


2. 
Measured with a load as shown in Figure 3. 


3. 
Pin locations are designated "U· when a param- 
eter definition refers to the socket receptacle and 
"L· when a parameter definition refers to the 
socket pin. 


4. 
No memory inserted in the socket. 


5. 
Pin 26L can be connected to Vcc or left discon- 
nected at the PC board. 


6. 
IBAT is the maximum current which a correctly 
installed memory can use in the data retention 
mode and meet data retention expectations of 
more than 10 years at 25°C. 


7. 
teE max. must be met to ensure data integrity on 
power loss. 


8. 
Vcc is within nominal limits and a memory is 
installed in the socket. 


9. 
Input pulse rise and fall times equal 10 ns. 


10. Applies to Pins 1 L, 11 L,2O L, 22 L, and 27 L. 


11. tWRis a function of the latter occurring edge of 


WEorCE. 


12. toH and tos are a function of the first occurring 


edge of WE or CEo 


13. 
RST (Pin 1) has an internal pUll-Upresistor. 


PKG 
28·PIN 
32·PIN 


DIM 
MIM 
MAX 
MIM 
MAX 


AIN. 
1.390 
1.420 
1.580 
1.620 


MM 
35.31 
36.07 
40.13 
41.14 


BIN. 
0.690 
0.720 
0.690 
0.720 


MM 
17.53 
18.29 
17.53 
18.29 


CIN. 
0.350 
0.395 
0.350 
0.410 


MM 
8.89 
10.03 
8.89 
10.40 


DIN. 
0.035 
0.065 
0.035 
0.065 


MM 
0.89 
1.65 
0.89 
1.65 


EIN. 
0.015 
0.035 
0.015 
0.035 


MM 
0.38 
0.89 
0.38 
0.89 


FIN. 
0.120 
0.160 
0.120 
0.160 


MM 
3.04 
4.06 
3.04 
4.06 


GIN. 
0.090 
0.110 
0.090 
0.110 


MM 
2.29 
2.79 
2.29 
2.79 


HIN. 
0.590 
0.630 
0.590 
0.630 


MM 
14.99 
16.00 
14.99 
16.00 


JIN. 
0.008 
0.012 
0.008 
0.012 


MM 
0.20 
0.30 
0.20 
0.30 


KIN. 
0.015 
0.021 
0.015 
0.021 


MM 
0.38 
0.53 
0.38 
0.53 


I- 
B 
~I 


T 
C 
4- 


E 


j~-+-, 
~~ 


J 


I- 
~I 
EQUAL SPACES AT 
H 


.100 ± .010 
(TN") 


DALLAS 
SEMICONDUCTOR 
DS1216C 
SmartWatch/RAM 
64K/256K 


• Keeps track of hundredths 
of seconds, 
seconds, 
min- 
utes, 
hours, 
days, 
date of the month, 
months, 
and 
years 


• Converts 
standard 
8K x 8 and 32K x 8 CMOS 
static 
RAMs into nonvolatile 
memory 


• Embedded 
lithium energy cell maintains 
watch infor- 
mation and retains 
RAM data 


• Watch function 
is transparent 
to RAM operation 


• Month and year determine 
the number of days in each 
month 


• Proven gas-tight 
socket contacts 


• Full ±10% operating 
range 


• Operating 
temperature 
range OOCto 70°C 


• Accuracy 
is better than ± 1 minJmonth 
@ 2SoC 


DESCRIPTION 


The DS1216C 
SmartWatchlRAM 
is a 28-pin, 600 MIL 
wide DIP socket with a built-in CMOS watch function, 
a 
nonvolatile 
RAM controller 
circuit, 
and an embedded 
lithium energy source. 
It accepts 
either an 8K x 8 or a 
32K x 8 JEDEC bytewide 
CMOS stat ic RAM. When the 
socket is mated with a CMOS SRAM, it provides a com- 
plete solution to problems 
associated 
with memory vol- 


RST 
1 


2 


3 


4 


5 


6 


7 


8 


9 


10 
oao 
11 


12 


13 


GND 
14 


28 
Vcc 


27 
WE 


26 


25 


24 


23 


22 
OE 


21 


20 
CE 


19 


18 


17 


16 


15 


PIN DESCRIPTION 


All pins pass through 
except 20, 28. 
Pin 1 
RST 
- FiESEf 
Pin 11 
DOO 
- Data Input/Output 
0 


Pin 14 
GND 
- Ground 
Pin 20 
CE 
- Conditioned 
Chip Enable 
Pin 22 
OE 
- Output 
Enable 


Pin 27 
WE 
- Write Enable 


Pin 28 
Vcc 
- Switched 
V cc 


atility and uses a common 
energy 
source 
to maintain 
time and date. 
A key feature of the SmartWatch 
is that 
the watch function 
remains transparent 
to the RAM. 


See the DS 1216B SmartWatchlRAM 
16/64K data sheet 
for technical 
details. 


DALLAS 
SEMICONDUCTOR 
0512160 
SmartWatch/RAM 
256K/1 M 


• Converts 
standard 
8K x 8, 32K x 8, 128K x 8, and 
512K x 8 CMOS static RAMs into nonvolatile 
memory 


• Embedded 
lithium energy cell maintains 
watch infor- 
mation and retains 
RAM data 


• Watch function 
is transparent 
to RAM operation 


• Keeps track of hundredths 
of seconds, 
seconds, 
min- 
utes, 
hours, days, date of the month, 
months, 
and 
years 


• Month and year determine 
the number of days in each 
month 


• Proven gas-tight 
socket contacts 


• Full ±10% operating 
range 


• Operating 
temperature 
range OoC to 70°C 


• Accuracy 
is better than ± 1 minJmonth 
@ 2SoC 


DESCRIPTION 


The DS1216D 
SmartWatchlRAM 
2561<11 M is a 32-pin, 
600 MIL wide DIP socket with a built-in 
CMOS 
watch 
function, 
a nonvolatile 
RAM controller 
circuit, 
and an 
embedded 
lithium energy source. 
It accepts 
either an 
8Kx8,32Kx8, 
128Kx8,or512Kx 
8JEDECbytewide 
CMOS 
static RAM. 
When the socket 
is mated with a 
CMOS SRAM, 
it provides 
a complete 
solution to prob- 


PIN ASSIGNMENT 


32 


2 
31 


3 
30 
• 
29 


5 
28 


6 
27 


7 
26 


8 
25 


II 
2. 


10 
23 


11 
22 


12 
21 


000 
13 
20 


1. 
19 


15 
18 


GNO 
16 
17 


PIN DESCRIPTION 


All pins pass through 
except 22, 30 and 32. 


Pin 1 
RST 
- RESET 
Pin 13 
Dao 
- Data Input/Output 
0 


Pin 16 
GND 
- Ground 
Pin 22 
CE 
- Conditioned 
Chip Enable 
Pin 24 
OE 
- Output 
Enable 


Pin 29 
WE 
- Write Enable 


Pin 30 
Vcc 
- Switched 
Vcc for 28-pin 
RAM 
Pin 32 
Vcc 
- Switched 
Vcc for 32-pin 
RAM 


Iems associated 
with memory volatility and uses a com- 
mon energy 
source 
to maintain 
time and date. 
A key 
feature of the SmartWatch 
is that the watch function 
re- 


mains transparent 
to the RAM. 


See the OS 1216B SmartWatchlRAM 
16164K data sheet 
for technical 
details. 


DALLAS 
SEMICONDUCTOR 
DS1216E 
SmartWatch/ROM 
64K/256K 


• Keeps track of hundredths 
of seconds, 
seconds, 
min- 
utes, hours, days, date of month, months, and years 


• Adds 
timekeeping 
to any 
28-pin 
JEDEC 
bytewide 
memory 
location 


• Embedded 
lithium 
energy 
cell 
maintains 
calendar 
time for more than 10 years in the absence 
of power 


• Timekeeping 
function 
is transparent 
to memory oper- 
ation 


• Month and year determine 
the number of days in each 
month 


• Proven gas-tight 
socket contacts 


• Full± 
10% Vcc operating 
range 


• Operating 
temperature 
range OOCto 70°C 


• Accurate 
to within ± 1 minute/month 
@25°C 


DESCRIPTION 


The DS1216E 
SmartWatclVROM 
641256K is a 28-pin, 
600 mil-wide 
DIP socket 
with a built-in 
CMOS 
time- 


keeper 
function 
and 
an 
embedded 
lithium 
energy 
source to maintain time and date. 
It accepts any 28-pin 
bytewide 
ROM or volatile 
RAM. 
A key feature 
of the 
SmartWatch 
is that the timekeeper 
function 
remains 
transparent 
to the memory 
device 
placed above. 
The 
SmartWatch 
monitors 
Vcc for an out-of-tolerance 
con- 
dition. When such a condition 
occurs, an intemallithium 
energy source 
is automatically 
switched 
on to prevent 
loss of watch data. 


Using the SmartWatch 
saves PC board space since the 
combination 
of the SmartWatch 
and the mated memory 


PIN ASSIGNMENT 


RST 
1 
28 


2 
27 


3 
26 


4 
25 


5 
24 


6 
23 


7 
22 


A?- 
8 
21 


II 
20 


AD 
10 
111 


000 
11 
18 


12 
17 


13 
16 


GND 
14 
15 


28-P1n Intellgent 
Socket 


PIN DESCRIPTION 


Pin 1 
FiST 
- Reset 
Pin 8 
A2 
- Address 
Bit 2 (READIWRITE) 
Pin 10 
AO 
- Address 
Bit 0 (Data Input) 
Pin 11 
DQO 
- VOo (Data Output) 
Pin 14 
GND 
- Ground 
Pin 20 
~ 
- Conditioned 
Chip Enable 


Pin 22 
OE 
- Output 
Enable 
Pin 28 
Vcc 
- +5 VDC to the Socket 
All pins pass through to the socket except 20. 


device takes up no more area than the memory alone. 
The SmartWatch 
uses pins 1, 8, 10, 11,20, 
and 22 for 
timekeeper 
control. 
All pins ~ss 
through to the socket 
receptacle 
except for pin 20 (CE), which is inhibited dur- 
ing the transfer 
of time information. 


The SmartWatch 
provides 
timekeeping 
information 
in- 


cluding 
hundredths 
of 
seconds, 
seconds, 
minutes, 
hours, days, date, month, and year information. 
The 
date atthe end ofthe month is automatically 
adjusted for 
months with fewer than 31 days, including correction 
for 
leap years. The SmartWatch 
operates in either 24-hour 
or 12-hour format with an AM/PM 
indicator. 


A highly 
structured 
sequence 
of 64 cycles 
is used to 
gain access to time information 
and temporarily 
discon- 
nects the mated memory from the system bus. Informa- 
tion transfer 
into and out of the SmartWatch 
is achieved 
~ 
using address bits AO and A2.,control signals OE and 
CE, and data I/O line 000. 
All SmartWatch 
data trans- 
fers are accomplished 
by executing 
read cycles to the 
mated 
memory 
address 
space. 
Write and read func- 


tions 
are determined 
by the level of address 
bit A2.. 
When address bit A2.is low, a write cycle is enabled and 
data must be input on address bit AO. When address bit 
A2. is high, a read cycle is enabled and data is output on 
data I/O line DOD. Either control signal (OE orCE) must 
transition 
low to begin and high to end memory 
cycles 
that are directed 
to the SmartWatch. 
However, 
both 
control 
signals 
must 
be in an active 
state 
during 
a 
memory 
cycle. 


Communication 
with the SmartWatch 
is established 
by 
pattern recognition 
of a serial bit stream of 64 bits which 
must be matched 
by executing 
64 consecutive 
write 
cycles, placing 
address 
bit A2.low with the proper data 
on address bit AO. The 64 write cycles are used only to 
gain access to the SmartWatch. 
Prior to executing 
the 
first of 64 write cycles, a read cycle shoukl be executed 
by holding A2. high. 
The read cycle will reset the com- 
parison 
register 
pointer within the SmartWatch, 
ensur- 
ing the pattern 
recognition 
starts with the first bit of the 
sequence. 
When the first write cycle is executed, 
it is 
compared 
to bit 0 of the 64-bit comparison 
register. 
If a 
match is found, the pointer increments 
to the next loca- 
tion of the comparison 
reg ister and awaits the next write 
cycle. 
If a match is not found, the pointer does not ad- 
vance and all subsequent 
write cycles are ignored. 
If a 
read cycle occurs at any time du ring pattern recognition, 
the present 
sequence 
is aborted 
and the comparison 
register pointer 
is reset. 
Pattern recognition 
continues 
for a total of 64 write cycles as described 
above, until all 
the bits in the comparison 
register have been matched 
(this bit pattern 
is shown 
in Figure 
1). 
With a correct 
match for 64 bits, the SmartWatch 
is enabled and data 
transfer 
to or from the timekeeping 
registers 
may pro- 


ceed. 
The next 64 cycles will cause the SmartWatch 
to 
either receive data on Data In (AO) or transmit 
data on 
Data 
Out 
(000), 
depending 
on the 
level 
of READ! 
WRITE 
(A2). 
Cycles 
to other 
locations 
outside 
the 
memory 
block 
can be 
interleaved 
with 
CE 
and 
OE 
cycles 
without 
interrupting 
the pattern 
recognition 
se- 


quence 
or data transfer 
sequence 
to the SmartWatch. 


An unconditional 
reset to the SmartWatch 
occurs by ei- 
ther bringing 
A14 (RESET) 
low if enabled, 
or on pow- 
er-up. The RESET can occur during pattern recognition 
or while accessing 
the SmartWatch 
registers. 
RESET 
causes access to abort and forces the comparison 
reg- 


ister pointer 
back to Bit 0 without 
changing 
registers. 


The 
DS1216E 
SmartWatch 
performs 
circuit 
functions 
required to make the timekeeping 
function 
nonvolatile. 
First, a switch is provided 
to direct power from the bat- 
tery or Vcc supply, depending 
on which voltage is great- 
er. The second function 
provides 
power-fail 
detection. 
Power-fail 
detection 
typically 
occurs 
at approximately 
4.0 volts. 
Finally, the nonvolatile 
controller 
protects the 
SmartWatch 
register contents by ignoring any inputs af- 
ter power-fail 
detection 
has occurred. 
Power-fail 
detec- 
tion also has the same effect on data transfer as the RE- 
SET input. 


SMARTWATCH 
REGISTER 
INFORMATION 


The SmartWatch 
information 
is contained 
in eight regis- 5 


ters of eight bits each which are sequentially 
accessed 
one bit at a time after the 64-bit pattern recognition 
se- 


quence 
has 
been 
completed. 
When 
updating 
the 
SmartWatch 
registers, 
each must be handled in groups 
of eight bits. 
Writing and reading 
individual 
bits within 
a register coukl produce erroneous 
results. These read! 
write registers 
are defined 
in Figure 2. 


Data contained 
in the SmartWatch 
registers 
is in binary 
coded decimal 
format 
(BCD). 
Reading 
and writing the 
registers 
is always accomplished 
by stepping 
through 
all eight registers, 
starting 
with bit 0 of register 
0 and 
ending with bit 7 of register 7. 


AM-PMl12124 
MODE 


Bit 7 ofthe hours register is defined as the 12- or 24-hour 
mode select bit. 
When 
high, the 12-hour 
mode is se- 
lected. 
In the 12-hour mode, bit 5 is the AM/PM bit with 
logic high being PM. 
In the 24-hour 
mode, bit 5 is the 
second 
10-hour bit (20-23 hours). 


OSCILLATOR 
AND RESET BITS 


Bits 4 and 5 of the day register 
are used to control the 
RESET and oscillator 
functions. 
Bit 4 controls the RE- 
SET (pin 1). When the RESET bit is set to logic 1, the 
RESET input pin is ignored. 
When the RESET bit is set 
to logic 0, a low input on the RESET pin will cause the 
SmartWatch 
to abort 
data 
transfer 
without 
changing 
data in the watch registers. 
Bit 5 controls the oscillator. 


When set to logic 1,the oscillator 
is turned off. When set 
to logic 0, the oscillator turns on and the watch becomes 
operational. 
Both bits are set to a logic 1 when shipped 
from the factory 


ZERO BrrS 


Registers 
1,2,3,4,5, 
and 6 contain 
one or more 
bits 
which will always read logic O. When writing these loca- 
tions, either a logic 1 or 0 is acceptable. 


DS1216E 


SMARTWATCH 
COMPARISON 
REGISTER 
DEFINITION 
Figure 
1 


HEX 


7 
6 
5 
4 
3 
2 
0 
VALUE 


BYTE 0 
0 
0 
0 
0 
05 


BYTE 1 
0 
0 
0 
0 
3A 


BYTE 2 
0 
0 
0 
0 
A3 


BYTE 3 
0 
0 
0 
0 
50 


BYTE 4 
0 
0 
0 
0 
05 


BYTES 
0 
0 
0 
0 
3A 


BYTE 6 
0 
0 
0 
0 
A3 


BYTE 7 
0 
0 
0 
0 
50 


NOTE 


The pattern recognition 
sequence 
in Hex is C5, 3A, 50, C5, 3A, AS, 50. The odds ofthispattern 
accidentally 
occurring 
and causing inadvertent 
entry to the SmartWatch 
are less than 1 in 1019. This pattern is sentto the SmartWatch 
LSB to 


MSB. 


REGISTER 
o 


RANGE (BOD) 
~ 


ABSOLUTE 
MAXIMUM 
RATINGS· 
VOLTAGE ON ANY PIN RELATIVETO GROUND 
OPERATING TEMPERATURE 
STORAGE TEMPERATURE 
SOLDERING TEMPERATURE 


-0.3V TO 7.0V 
OOCTO70°C 
-40°C TO +70°C 
260°C FOR 10 SECONDS 


• This is a stress rating only and functional operation of the device at these or any other conditions above 


those indicated in the operation sections of this specification is not implied. 
Exposure to absolute maxi- 


mum rating conditions for extended periods of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


PIN 28L Supply Voltage 
Vcc 
4.5 
5.0 
5.5 
V 
1,3 


Logic 1 
VIH 
2.2 
Vcc +0.3 
V 
1,6 


Logic 0 
Vll 
-0.3 
+0.8 
V 
1,6 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


PIN 28L, Supply Current 
Icc1 
5 
mA 
3,4 


Input Leakage 
III 
-1.0 
+1.0 
J.LA 
4,6,10 


Output @ 2.4V 
IOH 
-1.0 
mA 
2 


Output @ 0.4V 
IoL 
4.0 
mA 
2 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
C1N 
5 
pF 


Output Capacitance 
COUT 
7 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Read Cycle Time 
tRC 
250 
ns 


C% Access Time 
teo 
200 
ns 


OE Access Time 
toE 
100 
ns 


CE To Output Low Z 
teOE 
10 
ns 


~ 
To Output Low Z 
toEE 
10 
ns 


CE To Output High Z 
too 
100 
ns 


OE To Output 
High Z 
tooo 
100 
ns 


Aclcfress Setup Time 
tAS 
20 
ns 
9 


Aclcfress Hold Time 
tAH 
10 
ns 
8 


Read Recovery 
tRR 
50 
ns 
7 


Write Cycle Time 
twe 
250 
ns 


CE Pulse Width 
tew 
170 
ns 


OE Pulse Width 
tow 
170 
ns 


Write Recovery 
tWR 
50 
ns 
7 


Data Setup Time 
tos 
100 
ns 
8 


Data Hold Time 
toH 
0 
ns 
8 


RST Pulse Width 
tRST 
200 
ns 


CE Propagation 
Delay 
tpo 
5 
10 
20 
ns 
2,5 


CE High to Power-Fail 
tpF 
0 
ns 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Recovery 
at Power-Up 
tREe 
2 
ms 


Vee Slew Rate 4.5 - 3V 
tF 
0 
JIS 


xJ 
==-_IoSIoS 
_"'1 
loHh<loH 
~ 


DATA IN STABLE 
---------------- 
------- 


~_._/ 


~lpD. 1_{., '1_ 


~ 


4.5V 


_3.0V 


IF 


/ 


WARNING 


Under no circumstances 
are negative undershoots, 
of any amplitude. 
allowed when device is in battery backup mode. 


Water washing 
for flux removal 
may discharge 
internal lithium source as exposed voltage 
pins are present. 


NOTES 


1. 
All voltages 
are referenced 
to ground. 


2. 
Measured 
with a load shown in Figure 3. 


3. 
Pin locations 
are designated 
"U" when a param- 


eter definition 
refers to the socket receptacle 
and 


"L" when a parameter 
definition 
refers to the 


socket pin. 


4. 
No memory 
inserted 
in the socket. 


5. 
Input pUlse rise and fall times equal 10 ns. 


6. 
Applies to pins 1 L, 8 L, 10 L, 20 L, and 22 L. 


7. 
tWR and tRR are functions 
of the first occurring 


edge of OE or CEo 


8. 
tAH, tos, and tOH are functions 
of the first occur- 


ring edge of OE or CEo 


9. 
tAS is a function 
of the latter occurring 
edge of 


OEorCE. 


10. 
RST (Pin 1) has an internal 
pull-up resistor. 


\- 
B 
·1 


T 
C 
+ 


E 
T 
F 
-L 
J 


~ 
I- 
H 
·1 


PKG 
28-PIN 
32-PIN 


DIM 
IIIN 
MAX 
MIN 
MAX 


AIN. 
1.390 
1.420 
1.580 
1.620 


MM 
35.31 
36.07 
40.13 
41.14 


BIN. 
0.690 
0.720 
0.690 
0.720 


MM 
17.53 
18.29 
17.53 
18.29 


CIN. 
0.350 
0.395 
0.350 
0.410 


MM 
8.89 
10.03 
8.89 
10.40 


DIN. 
0.035 
0.065 
0.035 
0.065 


MM 
0.89 
1.65 
0.89 
1.65 


EIN. 
0.015 
0.035 
0.015 
0.035 


MM 
0.38 
0.89 
0.38 
0.89 


FIN. 
0.120 
0.160 
0.120 
0.160 


MM 
3.04 
4.06 
3.04 
4.06 


GIN. 
0.090 
0.110 
0.090 
0.110 


MM 
2.29 
2.79 
2.29 
2.79 


HIN. 
0.590 
0.630 
0.590 
0.630 


MM 
14.99 
16.00 
14.99 
16.00 


J IN. 
0.008 
0.012 
0.008 
0.012 


MM 
0.20 
0.30 
0.20 
0.30 


KIN. 
0.015 
0.021 
0.015 
0.021 


MM 
0.38 
0.53 
0.38 
0.53 


DALLAS 
SEMICONDUCTOR 


DS1216F 


SmartWatch/ROM 
64K/256K/1 M 


• Adds 
timekeeping 
to any 32-pin 
JEDEC 
bytewide 
memory 
location 


• Embedded 
lithium 
energy 
cell 
maintains 
calendar 
time for more than 10 years in the absence 
of power 


• Timekeeping 
function 
is transparent 
to memory oper- 
ation 


• Keeps track of hundredths 
of seconds, 
seconds, 
min- 
utes, 
hours, days, 
date of the month, 
months, 
and 


years 


• Month and year determine 
the number of days in each 


month 


• Proven gas-tight 
socket contacts 


• Full ±10% Vcc operating 
range 


• Operating 
temperature 
range OOCto 70°C 


• Accuracy 
is better than ±1 minutQlmonth 
@ 25°C 


DESCRIPTION 


The 
DS1216F 
SmartWatchlROM 
is 
a 32-pin, 
600 


mil-wide 
DIP socket with a built-in 
CMOS 
timekeeper 


and an embedded 
lithium 
energy 
source 
to maintain 


time and date. 
It accepts 
any 32-pin bytewide 
ROM or 


volatile 
RAM. A key feature 
of the SmartWatch 
is that 


the timekeeping 
function 
remains 
transparent 
to the 


memory device placed above. 
The SmartWatch 
moni- 
tors Vcc for an out-of-tolerance 
condition. 
When such 


a condition occurs, an internal lithium energy source au- 
tomatically 
switches 
on to prevent 
loss of time and cal- 
endardata. 


PIN ASSIGNMENT 


RST 
I 
32 


2 
31 


3 
30 


4 
29 


5 
28 


6 
27 


7 
26 


8 
25 


~ 
24 


/l2. 
10 
23 


II 
22 


NJ 
12 
21 


oao 
13 
20 


14 
19 


IS 
18 


GND 16 
17 


32-PIN INTELlIGENTSOCKET 


PIN DESCRIPTION 


Pin 1 
RST 
- RESET 
Pin 10 
A2 
- Address 
Bit 2 (READI WRITE) 


Pin 12 
AO 
- Address 
Bit 0 (Data Input) 


Pin 13 
000 
-1/00 
(Data Output) 


Pin 16 
GND 
- Ground 
Pin 22 
CE 
- Conditioned 
Chip Enable 


Pin 24 
OE 
- Output 
Enable 
Pin 32 
Vcc 
- +5 VDC to the Socket 


All pins pass through 
to the socket except 22. 


Using the SmartWatch 
saves PC board space since the 


combination 
of SmartWatch 
and the mated memory de- 


vice takes up no more area than the memory alone. The 
SmartWatch 
uses pins 1,10,12,13,22, 
and 24 for time- 


keeper control. 
All pins p<!ss through 
to the socket re- 


ceptacle except for pin 22 (CE), which is inhibited during 
the transfer of time information. 


See the 
DS1216E 
SmartWatcIVROM/641256K 
data 


sheet for technical 
details. 


PRELIMINARY 


DALLAS 
SEMICONDUCTOR 


081310/081311 
Super Socket 


FEATURES: 


• Built-in CMOS 
circuitry 
adds nonvolatile 
SRAM and 


real time clock to existing 
microcontroller-based 
de- 


signs 


.4K 
bits of NV SRAM for more than 10 years in the 


absence 
of Vcc 


• Optional timekeeper for event dating and activitysched- 


uling 


• Accepts any microcontroller 
in standard 
4o-pin DIP 


whose Vccand ground are pins 40 and 20, respectively 


• Parasitic serial interface to built-in circuitry via a single 


microcontroller 
110 pin 


• Special wake-up 
pattern for invoking added function- 


ality 


CIRCUIT DESCRIPTION 
DS131x 
Super 
Sockets 
are 40-pin, 
0.6-inch 
wide DIP 
sockets with built-in CMOS circuitry that adds new func- 
tions 
to existing 
microcontroller-based 
systems. 
The 
circuits within the Super Socket are special versions of a 
1-Wire peripheral 
integrated 
circuit designed 
to support 
parasitic communication 
on a single 110 pin of the micro- 


controller. 


The Super Socket accepts any 4o-pin, single-chip micro- 
controller With Vcc and ground on pins 40 and 20, respec- 
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PIN ASSIGNMENTS 
(\ indicates condition 
low.) 
All pins pass througn except for: 


Pin 20 - Ground 


Pin 40- 
Vcc 


Any pin except for 20 and 40 can be user-configured 
for 
added functionality 
by closing the appropriate 
shorting 
pads of the Super Socket with solder. 


tively. 
When mated with a microcontroller, 
the Super 
Socket 
provides 
access 
to its built-in, 
1-Wire chip by 
means 
of a wake-up 
pattern 
that is sent via a single 
bidirectional 
1/0 pin on the microcontroller. 
As a result, 
the chip resides 
as a parasite 
on an 1/0 pin without 
encumbering 
the pin'S normal function. 


The OS 131x is an effective 
upgrade 
option 
for previ- 
ously-designed, 
single-chip 
systems 
and requires 
only 
slight software 
modification. 


OPERATION 
Each Super Socket incorporates 
a special1-Wire 
periph- 
eral chip with some features deleted to support parasitic 
operation. 
Table 
1 below 
summarizes 
the functions 
associated with each Super Socket along with its built-in, 
1-Wire embedded 
chip. 


SUPER SOCKET STANDARD VERSIONS 
Table 2 


Part 
Number 
Description 
Embedded 
Chip 


OS1310-00 
4Kbit 
NVSRAM 
OS2413 


OS1311-00 
4Kbit 
NVSRAM 
OS2414 
wI TImekeeper 


A special ROM mask configures 
all chips of this type to 
have a common 
64-bit code that is used as a wake-up 
pattern in parasitic communication. 


The DS2413 
and OS2414 
are special versions 
of the 
OS2403 and OS2404 
1-Wire peripherals, 
respectively. 


The unique 
aspects 
of the OS2413 
and 
OS2414 
are 
described 
in this data sheet. The user should refer to the 
OS2403 and OS2404 data sheets for basic 1-Wire opera- 
tional information. 


The OS241 x part embedded 
within the OS131x socket 
functions identically with its standard 
1-Wire counterpart 
with the exception 
that Match is the only valid 
1-wire 
command. 
Read, Skip, Search and Presence 
Detect, 
which are used in the Super Sockets, 
have been ROM- 
masked out of the OS2413/14. 
This prevents the OS131 x 
from responding 
to one of these 8-bit codes when noise 
on the 110 pin happens 
to emulate 
one of these com- 
mands. 
In order to have a known wake-up 
pattern, all 
OS131xdevicesweregiven 
the same 64-bitcode. 
This 
code 
also allows 
identical 
single-chip 
microcontroller 
systems to be programmed 
with the same code changes 
residing 
in all systems, 
thus making 
manufacturing 
a 
large 
number 
of identical 
units 
much 
simpler 
from a 
software 
standpoint. 


The OS 131x remains transparent 
until the 1-Wire Match 
command 
has been issued. 
The OS241x then checks 
the 10 type, serial number and CRC byte that follow this 
command. 
If a match is established, 
then the OS241 x 
looks for a second command 
on the 110 pin to be sent. 


This command 
will be a Read Scratch, 
Write Scratch, 
Copy 
Scratch 
to Secure 
Memof}', 
or Read 
Secure 
Memory. 
When 
one 
of these 
commands 
has been 
issued, 
the OS241x 
responds 
with the appropriate 
ac- 
tion. If this format is notfollowed 
exactly, the OS241 x will 
wait in a null state for the microcontroller 
to issue a 1-Wire 
reset command. 
(See the OS2403104 data sheet for this 
reset format and other operational 
information.) 


STANDARD VERSION 
The OS1310-OO and OS1311-00 
are standard 
versions 
of the Super Socket. These parts have only pins 20 and 
40 connected 
to the built-in, 1-Wire chip. 
The data line 
of the 1-Wire device must be connected 
to an 110 pin, 
selected 
by the customer, 
by closing 
the appropriate 
shorting pad on the OS 1310-00. The user has complete 
control over the 110 pin to be designated 
as the 1-Wire 
interface. 
The OS 1311-00 uses one of four predefined 
110 pins: 
4, 8, 24, or 36. 


Each pin of the OS 1310-00, with the exception of pins 20 
and 40, is connected 
to one side of a shorting pad (see 
Figure 1). The other side of this pad is connected 
to the 
I/O pin of the 
OS241x 
1-Wire 
serial 
IC. 
With 
this 5 


arrangement, 
the user can select 
any 
110 pin of the 
microcontroller. 
with the exception 
of pins 20 and 40, to 
be used as the communication 
line between 
the micro- 


controller and the OS1310-oo. 


Note that only one set of shorting pads will be closed in 
the OS1310-OO. 
Any other condition 
will result in un- 
known data transfers. 


SUPER SOCKET EMBEDDED 
CIRCUIT 
Figure 1 


Vcc 


PINS 
SOLDER 
32.768 
kHz 


JUMPERS 
4.7k 
OHM 
D 
1-(] 


10 
OHM 
052413 
2-(] 
OR 
+3 
V 
052414 T 
39 -(][>l 


SPECIAL VERSIONS 
Special versions of the OS 1310-00 and OS 1311-00 are 
available from Dallas Semiconductor 
with fixed 110 des- 
ignations. 
Please 
contact 
Dallas 
Semiconductor 
for 
ordering information 
on these special versions. 


PARASITIC COMMUNICATION 
The 1-Wire interface 
to the Super Socket's 
built-in cir- 
cuitry allows added functionality 
with minimal impact on 
existing system hardware 
in retrofit applications. 
How- 
ever, in these situations, the pin used for communication 
must be appropriately 
selected in order for the 1-Wire IC 
to reside as a parasite on that pin. 


The following 
are rules for pin selection: 


1. The pin to be used for communication 
must be a 
bidirectional 
110 pin of the microcontroller. 


2. The pin must be able to be toggled 
without 
conse- 
quence to existing hardware. 


3. The pin must be able to time 15us and 60 us signal 
transitions. 
This means that the microcontroller 
must be 
clocked at some minimum 
frequency. 


Rules #1 and #3 are requirements 
for communication 
with the built-in, 1-Wire IC itself. 
Rule #2 is a consider- 
ation for retrofit applications 
to eliminate 
the need for 
hardware 
change. 


Examples 
of pins used in typical application 
which can 
also serve as the communication 
line include those used 
for interface 
to keyboards 
and/or displays, 
as well as 
those 
used as data lines to external 
serial or parallel 
peripheral 
devices. 


Note that 
there 
is a 4.7K 
pull-up 
resistor 
inside 
the 
OS131x that is connected 
to the data line of the built-in, 
1-Wire IC (see Figure 1). 


EXPANDING 
THE 1·Wlre 
By using the same microcontroller 
110 pin connected 
to 
the embedded 
1-Wire IC, the user can expand the 1-Wire 
serial 
link 
to include 
external 
1-Wire 
devices. 
It is 
important 
to remember 
that 
parasitic 
communication 
may not be possible with this scheme due to the fact that 
the other 
1-Wire 
devices 
can 
take 
control 
of 
the 
microcontroller's 
110 pin. The diagram below shows how 
to continue 
the 1-Wire serial link. 


SUPER SOCKET 
EXPANSION 
FOR 
ADDITIONAL 
1·WIRE 
DEVICES. 
Figure 2 


DEVICE 
1 
DEVICE 
2 
DEVICE 
3 


JUMPERING 
INSTRUCTIONS 
Identify 
the pin of the microcontroller 
to be used 
for 
communication. 
Locate the shorting pads of the OS 131x 
that correspond 
to the selected microcontroller 
pin. Use 
the jumper 
guide to locate these pads (see Figure 3). 


Close 
these 
pads 
by soldering 
them 
together 
with 
a 
droplet of solder (see Figure 4). The Super Socket is now 
ready for installation 
and use in the desired 
hardware. 
Plug in any 4o-pin microcontroller 
(with +5 on pin 40 and 
ground on pin 20) whose software has been modified for 
use with the 
1-Wire 
interface. 


1·WIRE COMMANDS 
Only 
the 
Match 
1-Wire 
command 
is enabled 
in the 
DS241x. 
Skip, Read, Search, and Presence Detect are 
disabled on the DS241 x for use in the Super Socket. The 
Match command 
must be sent to the Super Socket's 
embedded 
IC followed by a one-byte type 10, a six-byte 


fixed serial number, and a one-byte CRC. 
This protocol 


is given in Figures 5 and 6. Once the 1-Wire protocol has 
been established, 
the functions of the DS241 x are avail- 


able. 
A flow diagram for the DS131x is shown in Figure 


14. Figures 15-19 are the timing diagrams for Write One, 
Write Zero, Read Data, Interrupt, and Reset Pulse for the 
1-Wire. 


eRe 
BYTE 


051310 


Ds1311 
MATCH COMMAND 
Figure 6 


MATCH 
55H 


10 
OEH 


SERIAlJ 
3AH 


A3H 


SCH III 


CRC 
BYTE 


COMMAND 
MODE 
The command 
mode is the second layer of protocol that 


must 
be 
met 
before 
any 
data 
can 
be 
exchanged 


between 
the microcontroller 
and 
the Super 
Sockers 


embedded 
IC. 


The second layer protocol consists of a command 
byte 


followed by the appropriate 
action. 
There are four valid 


command 
codes: 
Write Scratch, 
Read Scratch, 
Copy 


Scratch to Secure, and Read Secure. 
These commands 


are described 
separately 
in the following 
text. 


WRITE SCRATCH 
(OFh) 


The Write Scratch command 
is issued by writing a OFh to 


the DS131x after the 1-Wire protocol 
has been estab- 


lished. 
The Write command 
is then followed 
by writing 


two bytes of data - 
the page and starting 
address 
of 


where the data, in the scratch page, will go in the secure 
memory. 
Data can now be written to the OS 131x. The 


Write Scratch command 
is outlined in Figure 7. 


\ ~~n] 


W 
COMMAND 
OF 
H 
The Copy SCratch to Secure Memory command 
is issued 
by writing a ASh to the OS131x after the 1-Wire protocol 
has been established. 
The 
Copy 
command 
is then 


w 
PAGE 
OO·OIH 
followed 
by writing three bytes of data. 
These are the 
page and starting address and flags that were read from 
the Read Scratch command. 
After the last bit of these 


w 
ADDRESS 
OO·FFH 
three bytes is received, 
the copy will take place using 


ADDRESS 
DATA 
these 
three 
bytes as a starting 
and ending 
page, as 
well as the address 
of where 
to copy the scratch 
to. 


W 
AAAAA 
XXH 
The 
Copy 
Scratch 
to Secure 
Memory 
command 
is 
outlined 
in Figure 9. 


w 
AAAAA.1 
XXH 
COPY SCRATCH 
TO SECURE 
MEMORY 
Figure9 


W~"H("x] 


READ SCRATCH 
(SAh) 
The Read Scratch command 
is issued by writing a SAh 
to the OS131x after the 1-Wire protocol has been estab- 
lished. 
The Read command 
is then followed by writing 
two bylas 
of data. 
These 
are the page and starting 
address of where the scratch data will go in the secure 
Memory. 
Three bytes of data must then be read. These 
are the page and starting address and eight flags. (These 
three bytes are needed for the Copy command 
to move 
data from scratch to secure memory.) 
The data can now 
be read from the OS 131x. The Read Scratch command 
is outlined in Figure 8. 


COMMA/{) 
5AH 


PAGE 
oOtt 


AOORfSS 
OHfH 


PAGE 
0011 


AOORfSS 
OHfH 


FLAGS & OFFSET 


AOOAESS 
DATA 


MMA 
XXH 


MMA+' 
XXH 


R 
, 
x I x I x I xix I x I x[;1 IF H (WAX) 


(FOh) 
The Read Secure command 
is issued by writing a FOh to 
the OS131x after the 1-Wire protocol 
has been estab- 


lished. The read command is then followed by writing two 
bytes of data. These two bytes are the page and starting 
address of the data to be read. The data can now be read 
from the OS 131x. The Read Secure command is outlined 
in Figure 10. 


W 
COMMAND 
R1H 


W 
PAGE 
IlO-01 H 


W 
ADDRESS 
OC).FFH 


ADDRESS 
DATA 


R 
MMA 
XXH 


R 
MMA.1 
XXH 


TIMEKEEPER 
Thetimekeeper in the OS1311 is located in a special page 
of secure memory in the OS2414. A number of control 
bits are associated 
with this timekeeper. 
These are 
located in the first byte of the timekeeper's 
memory 
space. The control bit assignment, timekeeping memory 
map and data memory map are shown in Figure 11. 


The timekeeper isaseries of binary counters. Thedatain the 
Iimkeeper registers areaccumulated binary counts from the 
time power was applied and the oscillator was turned on. 


NOTE: 
OS1310has only 16 pages of secure memory. 


There is no Timekeeping page. 


OOH 


1FH 


3FH 


5FH 


7FH 


9FH 


BFH 


DFH 


FFH 


11FH 


13FH 


15FH 


17FH 


19FH 


1BFH 


1DFH 


1FFH 


21DH 


PAGE 0 
PAGE 1 
PAGE 2 
PAGE 3 
PAGE 4 
PAGES 
PAGE 6 
PAGE 7 
PAGE 8 
PAGE 9 
PAGE A 
PAGE B 
PAGEC 
PAGE D 
PAGE E 
PAGE F 
Timekeeper 


200H 


201H 


202H 


206H 


20BH 


20FH 


214H 


219H 


21DH 


CONFIGURATION 
STATUS 
REAL TIME CLOCK 
ELAPSE TIMER 
CYCLE COUNTER 
RTCALARM 
ELAPSE ALARM 
CYCLE ALARM 


200H 
BrT 
NAME 
FUNCTION 
0 
RTF 
Real time clock interrupt flag. When 
5 
CCE\ 
Real time interrupt enable. When 
this bit is a "1" a real time alarm has 
this bit is set to a "0" the real time alarm 
occurred. This bit is cleared only after bit 
interrupt will be enabled. 


0, 1and 2 of this register are all read. 


6 
Unused 
ETF 
Elapse time interrupt flag. When 
this bit is a "1" an elapse time alarm has 
7 
Unused 


occurred. This bit is cleared only after bit 
201 H 
0, 1 and 2 of this register are all read. 


0 
WPR 
Permanent write protect real lime 
2 
CCF 
Cycle counter interrupt flag. When 
clock bit. This bit if set to a "1" will write 
this bit is a "1" a cycle counter alarm has 
protect the real time dock and real time 
occurred. This bit is cleared only after bit 
alarm registers permanently. 


0, 1 and 2 of this register are all read. 


WPE 
Permanent write protect elapse 
3 
RTE\ 
Real time interrupt enable. When 
timer alarm registers permanently. 


this bit is set to a "0" the real time alarm 
2 
WPC 
Permanent write protect cycle 
4 
ETE\ 
Real time interrupt enable. When 
counter bit. This bit ifsetto a "1" will write 
this bit is set to a '0' the real time alarm 
protectthecyclecounter andcyclecounter 
alarm registers permanently. 


021792 
37/12 


5-37 


This bit must be set to a "1" to 
read data or timekeeper 
register if any 
of the write protect bits have been set. 


OSC 
This bit sets the mode of opera- 
tion 
for the 
elapse 
timer 
and 
cycle 
counter. If this bit is a "0" then the clock 
oscillator will be stopped. 


AUTO/ 
This bit sets the mode 
MAN\ 
of operation 
for the elapse timer 
and cycle counter. If this bit is set to a "1" 
then the elapse timer and cycle counter 
will increment automatically. 
When this 
bit is set to a "0" bits 6 and 7 control the 
elapse timer and cycle counter. 


START/ 
This bit is used to start and stop 
STOP\ 
the elapse timer when bit 5 
(AUTO/MAN\) 
is set to a "0". 
If this bit 
is set to a "1" then the elapse timer will 
start. If this is set to a "0" then the elapse 
timer will stop. 


7 
OSEL 
This bit sels the delay for the 
power cycle counter. When this bit sets 
the delay forthe power cycle counter. 
When the bit is a "1" the cycle counter 
is incremented 
after 123± 2mS of power 
up. If this bit is set to a "0" the time delay 
is3.5±. 


READING 
The timekeeper is located in aspeciaJ page of the OS2414. 
Reading 
of the timekeeper 
functions 
identically 
to the 
reading of secure memorywith theexception of the special 
page address. 
An outline for reading the timekeeper 
is 
shown in Figure 12. 


W 
COMMAND 
FOH 


W 
PAGE 
02H 


W 
ADDRESS 
QO.17H 


ADDRESS 
DATA 


R 
AAAAA 
XXH 


R 
AAAAA+l 
XXH 


WRITING 
Writing data to the timekeeper involves three steps. These 
steps are outlined below: 


Write the timekeeper 
data to scratch memory. 
(See Figure 7.) 


Read scratch memory to get offset and 
flags. (See Figure 8.) 


3. 
Copy scratch to special page of secure 
memory (clock). 
(See Figure 13.) 


For a more detailed explanation 
of Read Scratch, 
Write 
SCratch, Read 5ecure and Copy to 5ecure, see the OS2403I 
04 data sheet. 


COMMANDS 
The DS131x responds to commands as shown in Iheflow 
diagram in Figure 14. 


COMPATIBLE 
MICROCONTROLLERS 
Figure 14 


READ 
SCRATCH 


WRITE 
SCRATCH 


READ 
SECURE 


COPY SCRATCH 
TO SECURE 


thatc:an be used. Ifthe desired microcontroller is noton this 
list, it can still be used if it comes in a 4O-pin DIP with Vcc 
on pin 40 and ground on pin 20, and if it has a single 
bidirectional 
I/O pin. 


P8748H 
DS5000 
8OC31BH 
8044AH 
MC6805R2 


P8749H 
8051 
8OC51BHP 
8344AH 
MC68HC05C2 


8035AHL 
8052AH 
87C51 
8744AH 
MC68HC05C3 


8039AHL 
8031 
8752BH 
MC6801 
MC68HC05C4 


8040AHL 
8031AH 
83C51FA 
MC6803 
MC68HC05C8 


8048AH 
8032AH 
87C51FA 
MC6801U4 
MC68HC05C9 


8049AH 
8751 
87C51FB 
MC6803U4 
MC68HC05T1 


8050AH 
8751H 
83C51FB 
MC6805U2 
MC68HC705C8 


ABSOLUTE 
MAXIMUM 
RATlNGS· 
Voltage in Any Pin 


Relative to Ground 
-1.0V to +7.0V 


Operating 
Temperature 


Storage Temperature 


Soldering 
Temperature 


00 C to 700 C 


-400 C to +700 C 


260' C for 10 seconds 


"This is stress rating only. 
Functional 
operation 
of the 
device 
at these or any other conditions 
above 
those 
indicated in the operation sections of this specification 
is 
not implied. Exposure to absolute maximum rating condi- 
tions for extended periods of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


PIN 40 
Supply Voltage 
Vee 
4.75 
5.0 
5.5 
V 
1 


Logic 1 PIN X 
VIH 
2.2 
Vee 
+0.3 
V 
1 


Logic 0 PIN X 
VII. 
-0.3 
+0.8 
V 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


PIN 40 
Supply Current 
Ice 
5 
mA 
3 


PINX 
Output @ 2.4V 
IOH 
-1.0 
mA 
2 


PINX 
Output@0.4V 
IOL 
4.0 
mA 
2 


PARAMETER 
SYMBOL 
MAX 
UNITS 
NOTES 


Input Capacitance 
PINX 
CIN 
5 
pF 


ACELECTRICALCHARACTERISTlCS: 
1-W1REINTERFACE 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Time Slot 
TTS 
60 
120 
J.lS 


Recovery 
Time 
TREe 
1 
J.lS 


Low Time 
TlOW 
1 
15 
J.lS 


Reset Time High 
TRSTH 
480 
J.lS 


Reset Time Low 
TRSTl 
480 
J.lS 


:-~~---- 
7\ 
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, 


:... 
56 
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RESET 
PULSE 
FROM 
HOST 


-;~----- 
IRSTL 
~i~ 
7//--\ 
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NOTES: 
1. 
All voltages 
are referenced 
to ground. 


2. 
Measured with a load as shown in Figure 17. 


3. 
No microcontroller 
inserted in socket. 


WARNING: 
Under no circumstance 
are negative 
undershoots, 
of 
any amplitude, allowed when device is in battery backup 
mode. 


DALLAS 
SEMICONDUCTOR 
DS1613C 
Partitioned SmartSocket 256K 


• Accepts 
standard 
32K x 8, CMOS static RAMs 


• Embedded 
lithium energy cell retains RAM data 


• Unconditionally 
write 
protects 
all of memory 
when 
Vcc 
is out of tolerance 


• Write protects 
selected 
blocks of memory 
regardless 
of Vcc status when programmed 


• Automatically 
switches 
to 
battery 
backup 
supply 
when power fail occurs 


• Data retention 
time is greater than 10 years with the 
proper 
RAM selection 


• Proven gas-tight 
socket contacts 


• Operating 
temperature 
range OOCto 70°C 


DESCRIPTION 


The OS1613C 
SmartSocket 
is a 28-pin, 0.6 inch wide 
01P socket with a built-in CMOS controller circuit and an 
embedded 
lithium energy source. 
It accepts a 32K x 8 
JEOEC byte wide CMOS static RAM. When the socket 
is mated with a CMOS RAM, it provides 
a complete 
so- 


lution to problems 
associated 
with 
memory 
volatility. 
The SmartSocket 
monitors 
incoming 
Vcc for an out-of- 
tolerance 
condition. 
When such a condition 
occurs, an 
internal lithium source is automatically 
switched 
on and 
write protection 
is unconditionally 
enabled 
to prevent 
garbled data. 
In addition the device has the ability to un- 


conditionally 
write protect blocks of memory 
so that in- 


A14 
1 
28 


A12 
2 
27 


3 
26 


4 
25 


5 
24 


6 
23 


7 
22 


8 
21 


9 
20 


10 
19 


11 
18 


12 
17 


13 
18 


GND 
14 
15 


28-P1NINTELUGENT SOCKET 


PIN DESCRIPTION 


A14 
- 
Address 
14 


A12 
- 
Address 
12 


GNO 
- 
Ground 
CE 
- 
Conditioned 
Chip Enable 


A11 
- 
Address 
11 
A13 
- 
Address 
13 
WE 
- 
Conditioned 
Write Enable 


Vcc 
- 
Switched 
Vcc 
All pins pass through 
except 20, 28, and 27. 


advertent 
write cycles do not corrupt program 
and spe- 


cial data space. 


Using 
the 
SmartSocket 
saves 
printed 
circuit 
board 
space 
since 
the 
combination 
of 
SmartSocket 
and 
memory 
uses no more area than the memory 
alone. 
The SmartSocket 
uses only pins 28, 27 and 20 for RAM 
control. 
All other pins are passed straight through to the 
socket receptacle. 
Pins 1, 2, 23, and 26 are address in- 
puts used to set memory 
partitions. 


The DS1613C 
SmartSocket 
performs 
five circuit func- 
tions required to battery backup a CMOS memory. 
Rrst, 
a switch is provided 
to direct power from the battery or 
Vcc supply, depending 
on which is greater. 
This switch 
has a voltage 
drop of less than 0.2 volts. 
The second 
function is power-fail 
detection. 
Power-fail detection oc- 
curs between 
4.75 volts and 4.5 volts. 
The DS1613C 
constantly 
monitors the Vcc supply. 
When Vcc falls be- 


low 4.75 volts, a precision 
comparator 
detects the con- 
dition and inhibits the RAM chip enable. 
The third funo- 


tion accomplishes 
write protection 
by holding the chip 
enable and write enable signals to the memory to within 
0.2 volts of Vcc or battery supply. 
If the chip enable sig- 
nal or write enable is active at the time power fail detec- 
tion occurs, 
write 
protection 
is delayed 
until after the 
memory 
cycle is complete 
to avoid corruption 
of data. 
During 
nominal 
power 
supply 
conditions 
the memory 
chip 
enable 
signal 
and 
write 
enable 
will 
be passed 
through to the socket receptacle 
with a maximum propa- 
gation delay of 20 ns. 
Write enable can be selectively 
inhibited 
during 
nominal 
power 
supply 
conditions 
by 
partition programming 
explained 
later. The fourth funo- 


tion the OS 1613C performs 
is to check battery status to 
warn of potential 
data loss. 
Each time that Vcc power 
is restored 
to the SmartSocket 
the battery 
voltage 
is 
checked with a precision comparator. 
If the battery sup- 


ply is less than 2.0 volts, the second memory cycle is in- 
hibited. 
Battery status can, therefore, 
be determined 
by 
performing 
a read cycle after power-up 
to any location 
in the memory, recording 
that memory 
location content. 
A subsequent 
write cycle can then be executed 
to the 
same 
memory 
location, 
altering 
the data. 
If the next 
read cycle fails to verify the written data, the contents 
of 
the memory 
are questionable. 
The fifth function 
the 
SmartSocket 
provides 
is battery 
redundancy. 
In many 
applications, 
data integrity is paramount. 
In these appli- 
cations it is desirable 
to use two batteries to ensure reli- 
ability. The OS 1613C SmartSocket 
provides an internal 
isolation switch which provides for the connection 
of two 
batteries. 
During 
battery 
backup 
the battery 
with the 
highest Voltage is selected 
for use. 
If one battery fails, 


the other automatically 
takes over. The switch between 
batteries 
is transparent 
to the user. A battery 
status 
warning 
will occur 
if both batteries 
are less than 2.0 
volts. 
Each of the two lithium cells contains 35 mAlhr ca- 
pacity, making the total 70 mAlhr. 


NOTE: 
As shipped 
from 
Dallas 
Semiconductor, 
the 
lithium 
energy 
cell cannot 
be mea- 
sured from the Vcc pin. 
In order to read 
the cell potential, 
apply Vcc and then re- 


move power. 
The cell potential 
will then 
be available 
on pins 28,27 
and 20. 


PARTmON 
PROGRAMMING 
MODE 


The register controlling 
the partition 
switch is selected 
by recognition 
of a specifIC binary pattern which is sent 
on address lines A 11-A 14. These address lines are nor- 
mally the four upper order address 
lines being sent to 
RAM. The pattern is sent by 20 consecutive 
read cycles 
with the exact 
pattern 
as shown 
in Table 1. 
Pattern 
matching 
must be accomplished 
using read cycles; any 
write cycles will reset the pattern 
matching 
circuitry. 
If 


. this pattern is matched 
perfectly, then the 21 st through 
24th read cycle will load the partition switch. 
Since there 
are 16 possible 
write 
protected 
partitions 
the size of 
each partition 
is determined 
by the size of the memory. 
For example, 
a 32K x 8 memory 
would be divided 
into 
16 partitions of 32K!16 or 2K x 8. Each partition is repre- 
sented 
by one 
of the 
16 bits contained 
in the 
21st 
through 24th read cycle as defined 
by A 11 through A 14 
and shown 
in Table 2. A logical 
1 in a bit location 
sets 
that partition to write protect. 
A logical 0 in a bit location 
disables write protection. 
For example, 
if during the pat- 
tern match sequence 
bit 22 on address 
pin A 12 was a 
1, this would cause the partition register location for par- 
tition 5 to be set to a 1. This in turn would cause the 
DS1613C 
to inhibit Wi: from going 
low whenever 
All 
A12A13 
A14=0101. 
Note that while setting the partition 
register, 
data which 
is being accessed 
from the RAM 
should be ignored as the purpose 
of the 16 read cycles 
is to set the partition 
switch and not for the purpose 
of 
accessing 
data from RAM. 


TABLE 
1: 
PATTERN MATCH TO WRITE PARTITION 
REGISTER 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


A11 
1 
0 
1 
1 
1 
1 
0 
0 
1 
1 
1 
0 
0 
0 
0 
0 
1 
1 
0 
1 
X 
X 
X 
X 


A12 
1 
1 
1 
1 
1 
0 
0 
1 
1 
1 
0 
0 
1 
0 
1 
1 
0 
0 
0 
0 
X 
X 
X 
X 


A13 
1 
1 
1 
1 
0 
0 
1 
1 
1 
0 
0 
1 
0 
1 
0 
1 
0 
0 
0 
1 
X 
X 
X 
X 


A14 
1 
1 
0 
0 
0 
1 
1 
1 
0 
0 
1 
0 
0 
0 
1 
0 
1 
0 
0 
0 
X 
X 
X 
X 


\ 
FIRST BITS ENTERED 
/ 
LAST GROUP 
ENTERED 


TABLE 2: 
PARTITION 
REGISTER 
MAPPING 


Bit number 
in 
Address 
pattern match 
Address 
State Affected 
Pin 
sequenc:e 
Partition 
Number 
(A14 A13 A12 All) 


A11 
BIT 21 
PARTITION 
0 
0000 


A12 
BIT 21 
PARTITION 
1 
0001 


A13 
BIT 21 
PARTITION 
2 
0010 


A14 
BIT 21 
PARTITION 
3 
0011 


A11 
BIT 22 
PARTITION 
4 
0100 


A12 
BIT 22 
PARTITION 
5 
0101 


A13 
BIT 22 
PARTITION 
6 
0110 


A14 
BIT 22 
PARTITION 
7 
0111 


A11 
BIT 23 
PARTITION 
8 
1000 


A12 
BIT 23 
PARTITION 
9 
1001 


A13 
BIT 23 
PARTITION 
10 
1010 


A14 
BIT 23 
PARTITION 
11 
1011 


A11 
BIT 24 
PARTITION 
12 
1100 


A12 
BIT 24 
PARTITION 
13 
1101 


A13 
BIT 24 
PARTITION 
14 
1110 


A14 
BIT 24 
PARTITION 
15 
1111 


ABSOLUTE 
MAXIMUM 
RATINGS· 


VOLTAGE ON ANY PIN RELATIVE TO GROUND 
OPERATING TEMPERATURE 
STORAGE TEMPERATURE 
SOLDERING TEMPERATURE 


-0.5V TO +7.0V 
OOCT070oC 
-40oC TO +70oC 
260°C FOR 10 SECONDS 


"This is a stress rating only and functional operation of the device at these or any other conditions above those 
indicated in the operation sections of this specification is not implied. 
Exposure to absolute maximum rating 
conditions for extended periods of time may affect reliability. 


RECOMMENDED 
DC OPERATING 
CONDITIONS 
(OOCTO 70°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Pin 28 L Supply Voltage 
Vcc 
4.75 
5.0 
5.5 
V 
1,3 


Logic 1 
VIH 
2.2 
Vcc + 0.3 
V 
1,3 


Logic 0 
VL 
-0.3 
+0.8 
V 
1,3 


DC ELECTRICAL 
CHARACTERISTICS 
(OOCTO 70°C, Vcc = 4.75 TO 5.5V) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Pin 28 L Supply Current 
Icc 
5 
mA 
3,4,5 


Pin 28 U Supply Voltage 
Vcco 
Vcc-0.2 
V 
3, 7 


Pin 28 U Supply Current 
Iceo 
150 
mA 
3, 7 


Pin 20 L CE, Pin 27 L ~ 
IlL 
-1.0 
+1.0 
,JA 
3,4 
Input Leakage Address A11-A14 


Pin 20 U CE, Pin 27 U WE 
IoH 
-1.0 
mA 
2,3 
Output @ 2.4V 


Pin 20 U CE, Pin 27 U WE 
IoL 
4.0 
mA 
2,3 
Output @ 0.4V 


Pin 20 U Output 
VOlH 
Vcc-o·2 
V 
3 
Pin 27 U Output 
VBArO.2 


Pin 28 U Battery Current 
IBAT 
1 
,JA 
3 


Pin 28 U Battery Voltage 
VBAT 
2 
3 
3.6 
V 
3 


CAPACITANCE 
(tA = 25°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
pF 
3 


Output Capacitance 
COUT 
7 
pF 
3 
Pin 27 U, Pin 20 U 


AC ELECTRICAL 
CHARACTERISTICS 
(OOCTO 70°C, Vcc = 4.75 TO 5.5V) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


WE, CE Propagation 
Delay 
tpD 
5 
10 
20 
ns 
2,8 


WE, CE High to Power Fail 
tpF 
0 
ns 


Address 
Setup 
tAS 
0 
ns 


Address 
Hold 
tAH 
50 
ns 


Read Recovery 
tRR 
10 
ns 


CE Pulse Width 
tew 
75 
ns 


AC ELECTRICAL 
CHARACTERISTICS 
(OOCTO 70°C, 
VCCI < 4.75V) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Recovery 
at Power-up 
tREe 
25 
80 
125 
ms 


Vee Slew Rate 4.75 - 4.5V 
tF 
300 
I1S 


Vee Slew Rate 4.5 - 3V 
tFs 
10 
I1S 


Vee Slew Rate 4.5 - 4.75V 
tR 
0 
I1S 


WE, C£ Pulse Width 
teE 
1.5 
I1S 
6 


TIMING 
DIAGRAM: 
LOADING 
PARTITION 
REGISTER 


BIT 1 x=:x_~~~x_ 
~j~- ~ 


tew 
r 
1 


TIMING 
DIAGRAM: 
POWER 
DOWN 


TIMING 
DIAGRAM: 
POWER 
UP 


WARNING 


Under no circumstances 
are negative undershoots, 
of any amplitude, 
allowed when device is in battery backup mode. 


1. 
All voltages 
are referenced 
to ground. 


2. 
Measured 
with a load as shown 
in Figure 1. 


3. 
Pin locations 
are designated 
"U" when a param- 
eter definition 
refers to the socket 
receptacle 
and 
"L" when a parameter 
definition 
refers to the 
socket pin. 


4. 
No memory 
inserted 
in the socket. 


5. 
IBATis the maximum 
load current which a cor- 
rectly installed 
memory 
can use in the data re- 


tention 
mode and meet data retention 
expecta- 
tions of more than 10 years at 25°C. 


6. 
teE maximum 
must be met to ensure data integ- 
rity on power loss. 


7. 
V cc is within nominal 
limits and a memory 
is 
installed 
in the socket. 


8. 
Input pulse rise and fall times equal 10 ns. 


FIGURE 1: OUTPUT LOAD 


DS1613C 
INTELLIGENT 
SOCKET 
28 PIN (FOR 600 MIL DIP) 


T 
C 
F 
.l..l 


PKG 
28-PIN 


DIM 
MIN 
MAX 


A IN. 
1.380 
1.420 
MM 
35.05 
36.07 


BIN. 
0.690 
0.720 
MM 
17.53 
18.29 


C IN. 
0.350 
0.395 
MM 
8.89 
10.03 


DIN. 
0.035 
0.065 
MM 
0.89 
1.65 


E IN. 
0.015 
0.035 
MM 
0.39 
0.89 


FIN. 
0.120 
0.160 
MM 
3.04 
4.06 


GIN. 
0.090 
0.110 
MM 
2.29 
2.79 


H IN. 
0.590 
0.630 
MM 
14.99 
16.00 


J IN. 
0.008 
0.012 
MM 
0.20 
0.30 


KIN. 
0.015 
0.021 
MM 
0.38 
0.53 


1__ 
1 


-------------- 


____ 
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13 EOUAlSPACES 
AT 
.100±.010TNA 


DALLAS 
SEMICONDUCTOR 
0516130 
Partitioned SmartSocket 
1M 


• Accepts 
standard 
1281<x 8, CMOS static RAM 


• Embedded 
lithium energy cell retains RAM data 


• Self-contained 
circuitry 
safeguards 
data 


• Unconditionally 
write 
protects 
all of memory 
when 
Vcc is out of tolerance 


• Write protects 
selected 
blocks of memory regardless 
of Vcc status when programmed 


• Automatically 
switches 
to 
battery 
backup 
supply 
when power fail occurs 


• Data retention 
time is greater 
than 10 years with the 
proper 
RAM selection 


• Proven gas-tight 
socket contacts 


• Operating 
temperature 
range OOCto 70°C 


DESCRIPTION 


The DS1613D 
SmartSocket 
is a 32-pin, 0.6 inch wide 
DIP socket with a built-in CMOS controller circuit and an 
embedded 
lithium energy source. 
It accepts 
1281<x 8 
byte wide CMOS static RAM. When the socket is mated 
with a CMOS 
RAM, it provides 
a complete 
solution 
to 
problems 
associated 
with memory volatility. 
The Smart- 
Socket 
monitors 
incoming 
Vcc for an out-of-tolerance 
condition. 
When such a condition 
occurs, 
an internal 
lithium 
source 
is automatically 
switched 
on and write 
protection 
is unconditionally 
enabled to prevent garbled 
data. 
In addition 
the device 
has the ability to uncondi- 


PIN DESCRIPTION 


CE 
WE 


NC 


- 
Conditioned 
Chip Enable 
- 
Conditioned 
Write Enable 


- 
No Connection 
on Socket 


Bottom-top 
Side is Vcc 


Vcc 
- 
Switched 
Vcc for 32-pin 
RAM 
GND 
- 
Ground 
A13-M6 
- 
Address 
Unes 


All pins pass through 
except 22, 29, 30 and 32. 


tionally write protect blocks of memory 
so that inadver- 
tent write 
cycles 
do not corrupt 
program 
and special 
data space. 


Using 
the 
SmartSocket 
saves 
printed 
circuit 
board 
spacing 
since 
the 
combination 
of SmartSocket 
and 
memory 
uses no more area than the memory 
alone. 
The SmartSocket 
uses only pin 22, 29, 30, and 32 for 
RAM control. 
All other pins are passed straight through 
to the socket receptacle. 
Pins 2, 3, 28, and 31 are ad- 
dress inputs used to set memory 
partitions. 


The OS16130 
is exacllythe 
same as the OS1613C with 
the exceptions 
that the OS16130 
has 32 pins and the 
OS 1613C is 28 pins and the address and control signals 
are on different 
pin numbers 
and locations. 
The upper 
order address 
lines used to set the memory 
partitions 


also differ because 
of the density of RAM for the Smart- 
Socket. 
Tables 1 and 2 illustrate 
the pattern 
match re- 


quired 
for 
partitioning 
of 
the 
OS16130. 
See 
the 
OS1613C 
data for all additional 
technical 
details 
and 
specifications. 


TABLE 1: 
PATTERN MATCH TO WRITE PARTITION 
REGISTER 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


A13 
1 
0 
1 
1 
1 
1 
0 
0 
1 
1 
1 
0 
0 
0 
0 
0 
1 
1 
0 
1 
X 
X 
X 
X 


A14 
1 
1 
1 
1 
1 
0 
0 
1 
1 
1 
0 
0 
1 
0 
1 
1 
0 
0 
0 
0 
X 
X 
X 
X 


A15 
1 
1 
1 
1 
0 
0 
1 
1 
1 
0 
0 
1 
0 
1 
0 
1 
0 
0 
0 
1 
X 
X 
X 
X 


A16 
1 
1 
0 
0 
0 
1 
1 
1 
0 
0 
1 
0 
0 
0 
1 
0 
1 
0 
0 
0 
X 
X 
X 
X 


\ 
FIRST BITS ENTERED 
/ 
LAST GROUP 
ENTERED 


TABLE 2: 
PARTITION 
REGISTER 
MAPPING 


Bit number in 
Address 
pattern match 
Address 
State Affected 
Pin 
sequence 
Partition Number 
(A16 A15 A14 A13) 


A13 
BIT 21 
PARTITION 
0 
0000 


A14 
BIT 21 
PARTITION 
1 
0001 


A15 
BIT 21 
PARTITION 
2 
0010 


A16 
BIT 21 
PARTITION 
3 
0011 


A13 
BIT 22 
PARTITION 
4 
0100 


A14 
BIT 22 
PARTITION 
5 
0101 


A15 
BIT 22 
PARTITION 
6 
0110 


A16 
BIT 22 
PARTITION 
7 
0111 


A13 
BIT 23 
PARTITION 
8 
1000 


A14 
BIT 23 
PARTITION 
9 
1001 


A15 
BIT 23 
PARTITION 
10 
1010 


A16 
BIT 23 
PARTITION 
11 
1011 


A13 
BIT 24 
PARTITION 
12 
1100 


A14 
BIT 24 
PARTITION 
13 
1101 


A15 
BIT 24 
PARTITION 
14 
1110 


A16 
BIT 24 
PARTITION 
15 
1111 


0516130 
INTELLIGENT 
SOCKET 
32 PIN (FOR 600 MIL DIP) 


1 
1-.. -- 


PKG 
32·PIN 


DIll 
IIIN 
MAX 


A IN. 
1.580 
1.620 
MM 
40.13 
41.15 


BIN. 
0.690 
0.720 
MM 
17.53 
18.29 


C IN. 
0.350 
0.410 
MM 
8.89 
10.40 


DIN. 
0.035 
0.065 
MM 
0.89 
1.65 


E IN. 
0.015 
0.035 
MM 
0.39 
0.89 


FIN. 
0.120 
0.160 
MM 
3.04 
4.06 


GIN. 
0.090 
0.110 
MM 
2.29 
2.711 


H IN. 
0.590 
0.630 
MM 
14.99 
16.00 


J IN. 
0.008 
0.012 
MM 
0.20 
0.30 


KIN. 
0.015 
0.021 
MM 
0.38 
0.53 


1__ 
1 


---------------- 


T 
C 
F 
-Ll 


General Information 


Silicon Timed Circuits 


Multiport Memory 


Nonvolatile RAM 


Intelligent Sockets 


Timekeeping 


User-Insertable Memory 


User-Insertable Memory (Secured) 


Battery Backup and Battery Chargers 


System Extension 


Sip Stik Prefabs 


Automatic Identification 


Microcontrollers 


Telecommunications 


Teleservicing 


Packages 


Type of 
Product Name 
NVSRAM 
Cycle 
Special Features 
Interface 
and Number 
Bytes 
Times 


Real Time Clock 
50 
D51287 
Replaces Me 146818A; MS-D05 
compatible; programmable 


Muhiplexed 
RAMified Real Time 
4K 
interrupts, square wave output. 
Clock D51387, D51397 
385ns 
D513XX, D514XX, and DS15XX 
Address/Data Bus 
meet MCA and EISA NVRAM 
RAMified Real Time 
requirements. D51587 includes 
Clock 051488, 
8K 
silicon serial number. 


D51497, D51587 


Watchdog Timekeeper 
50 
150ns 
D51286 
CPU watchdog; programmable 
Parallel Interface 
RAMified Watchdog 
interrupts; square wave output; 


Timekeeper D51386-8, 
8K132K1128K 120ns,150ns 
wake up interrupts. 


D51386-32, D51486 


NV Timekeeper RAM 
PIN compatible with MK48T02 
Bytewide 5RAM Bus 
D51642,D51643,and 
2K18K132K 
120ns,l50ns 
and MK48T08. JEDEC bytewide [II 


D51644 
RAM pin compatible. 


5martWatchlRAM 
D51216B, C, D 
2K.•.• 512K 
Timekeeper buih into a socket; 
mated 5RAM converts to 
Conventional 
5martWatchlROM 
(EPROM) 
NVRAM. 
Bytewide 5RAM and 
D51216E, F 
8K.•.• 512K 
EPROM Bus with 
Phantom Interface 
NV 5RAM with 
Phantom Clock 
8K132K1128K 
120ns, 
NV 5RAM packaged with 
D51243Y, D51244Y, 
150ns,200ns 
timekeeper. 
D51248Y 


Serial Interface 
Elapsed Time Counter 
No RAM 
Vcc active counter and 
D51603 
continuous counter. 


Real Time Clock Chip 
50 
D51285 
Replaces MC 146818A, MS-D05 


RAMified Real Time 
compatible; programmable 
Muhiplexed 
Clock Chip D51385, 
4K 
385ns 
interrupts; square wave output. 
. Address/Data Bus 
D51395 
Meets MCA and EISA NVRAM 
requirements. D51585 includes 
RAMified Real Time 
8K 
silicon serial number. 


D51485, D51585 


Programmable interrupts; square 
. 
Watchdog Timekeeper 
wave output. D51284 provides 
Parallel Interface 
Chip D51283, D51284 
50 
150ns 
battery backup circuitry for 5RAM. 
D51283 provides 2.5 -5.5 voh 
operation. 


Conventional 
Battery backup circuitry for 
. Bytewide 5RAM and 
Phantom Time Chip 
5RAM. Add-in real time clock 
EPROM Bus 
external 
Controller with 
D51215 
uses same 5RAMIEPROM 


Phantom Interface 
signals. 


Serial Timekeeper Chip 
24 
2.0-5.5 voh operation; serial VO 
3-Wire Serial 
D51202 
for minimum pin count. 


Interface 
Elapsed Time Counter 
Vcc active counter and 
Chip D51602 
No RAM 
continuous counter. 


3-Wire or 1-Wire 
EconoRAM Time Chip 
512 
Time of day, elapsed time, power 
Serial Interface 
052404 
on cycle counter, silicon number. 


DALLAS 
SEMICONDUCTOR 


• Real time clock counts seconds, 
minutes, hours, date 
of the month, month, day of the week, and year with 
leap year compensation 


• 24 x 8 RAM for scratchpad 
data storage 


• Serial UO for minimum 
pin count 


• 2.0-5.5 volt full operation 


• Uses less than 300 nA at 2 volts 


• Single-byte 
or multiple-byte 
(burst mode) data trans- 
fer for read or write of clock or RAM data 


• 8-pin DIP or optional16-pin 
SOIC for surface 
mount 


.nL~mpatb~~cC=5~ 


• Optional 
industrial temperature 
range -40°C to +85°C 


DESCRIPTION 


The OS1202 
Serial TImekeeping 
Chip contains 
a real 
time clock/ca~ndar 
and 24 bytes of static RAM. It com- 


municates 
with a microprocessor 
via a simple serial in- 


terface. The real time clocklca~ndar 
provides seconds, 
minutes, hours, day, date, month, and year information. 
The end of the month date is automatically 
adjusted 
for 
months with ~ss than 31 days, including 
corrections 
for 
leap year. The clock operates 
in either the 24-hour 
or 
12-hour format with an AMlPM indicator. 
Interfacing the 
OS1202 
with a microprocessor 
is simplified 
by using 


051202, 0512025 
Serial Timekeeping Chip 


NCDs 
X1 
2 
7 


X2 
3 
6 


GND" 
5 


8 PIN DIP 


Vcc 


SCLl< 


110 


RST 


NC 


NC 


X1 


NC 


X2 


NC 


NC 


GND 


Vcc 


NC 


SCLl< 


NC 


110 


NC 


NC 


RST 


PIN DESCRIPTION 


NC 
- 
No Connection 


X1, X2 
- 
32.768 kHz Crystal 
Input 


GNO 
- 
Ground 
RST 
- 
Reset 


UO 
- 
Data Input/Output 
SCLK 
- 
Serial Clock 


Vcc 
- 
Power Supply 
Pin 


synchronous 
serial 
communication. 
Only three 
wires 
are required 
to communicate 
with the clock/RAM: 
(1) 
RST (Reset), 
(2) VO (Data line), and (3) SCLK (Serial 
clock). 
Data can be transferred 
to and from the clockl 
RAM one byte at a time or in a burst of up to 24 bytes. 
The OS 1202 is designed 
to operate 
on very low power 
and retain data and clock information 
on less than 1 mi- 


crowatt. 


The main elements 
of the Serial Timekeeper 
are shown 
in Figure 
1: shift register, 
control 
logic, oscillator, 
real 
time clod<, and RAM. To initiate any transfer 
of data, 
RST is taken high and eight bits are loaded into the shift 
register providing 
both address and command 
informa- 
tion. Data is serially input on the rising edge of theSCLK. 
The first eight bits specify which of 32 bytes will be ac- 
cessed, 
whether 
a read or write cycle will take place, 
and whether 
a byte or burst mode transfer 
is to occur. 
After the first eight clod< cycles 
have occurred 
which 
load the command 
word into the shift register, additional 
clocks will output data for a read or input data for a write. 


The number of clock pulses equals eight plus eight for 
byte mode or eight plus up to 192 for burst mode. 


COMMAND BYTE 


The command 
byte is shown 
in Figure 
2. Each data 
transfer is initiated by a command 
byte. The MSB (Bit 7) 
must be a logic 1. If it is zero, further action will be termi- 
nated. Bit 6 specifies 
clock/calendar 
data if logic 0 or 
RAM data if logic 1. Bits one through 
five specify 
the 
designated 
registers to be input or output, and the LSB 
(Bit 0) specifies 
a write operation 
(input) if logic 0 or read 
operation 
(output) 
if logic 1. The command 
byte is al- 
ways input starting with the LSB (bit 0). 


FIGURE 1: 051202 
BLOCK DIAGRAM 


FIGURE 2: ADDRESS/COMMAND BYTE 


o 


__ A:3 
__ 
~_A2_-,-_A_l_ 
..•..... 
_A_O---,~ 


All data transfers 
are initiated 
by driving the RST input 
high. The RST input serves two functions. 
First, RST 
turns on the control logic which allows access to the shift 
register for the address/command 
sequence. 
Second, 
the RST signal provides 
a method of terminating 
either 
single byte or multiple byte data transfer. 
A clock cycle 
is a sequence 
of a falling edge followed by a rising edge. 
For data 
inputs, 
data must be valid during 
the rising 
edge of the clock and data bits are output on t he falling 
edge of clock. All data transfer terminates 
if the RST in- 
put is low and the 1/0 pin goes to a high impedance 
state. Data transfer 
is illustrated 
in Figure 3. 


DATA INPUT 


Following 
the eight SCLK cycles that input a write com- 
mand byte, a data byte is input on the rising edge of the 
next eight SCLK cycles. Additional 
SCLK cycles are ig- 
nored 
should 
they 
inadvertently 
occur. 
Data is input 
starting 
with bit o. 


DATA OUTPUT 


Following 
the eight SCLK cycles that input a read com- 
mand byte, a data byte is output on the falling edge of 
the next eight SCLK cycles. 
Note that the first data bit 
to be transmitted 
occurs on the firstfalling 
edge after the 
last bit of the command 
byte is written. Additional 
SCLK 
cycles 
retransmit 
the data bytes should they inadver- 
tently occur so long as RST remains 
high. This opera- 
tion 
permits 
continuous 
burst 
mode 
read 
capability. 
Data is output starting with bit o. 


BURST 
MODE 


Burst mode may be specified 
for either the clock/calen- 
dar orthe 
RAM registers by addressing 
location 31 deci- 
mal (address/command 
bits one through 
fIVe = logical 
one). 
As before, bit six specified 
clock or RAM and bit 
o specifies 
read or write. 
There 
is no data storage 
ca- 
pacity at locations 
8 through 
31 in the Clock/Calendar 
Registers 
or locations 
24 through 
31 in the RAM regis- 
ters. 


The clocklcalendar 
is contained 
in eightwritelread 
reg- 
isters as shown in Figure 4. Data contained 
in the clock/ 
calendar 
registers 
is in binary 
coded 
decimal 
format 
(BCD). 


CLOCK 
HALT FLAG 


Bit 7 of the seconds 
register is defined as the clock halt 
flag. When this bit is set to logic 1, the clock oscillator 
is 


stopped 
and the DS1202 
is placed 
into a low-power 
standby mode with a current drain of not more than 100 
nanoamps. 
When this bit is written to logic 0, the clock 
will start. 


Bit 7 of the hours register is defined as the 12- or 24-hour 
mode select bit. When 
high, the 12-hour 
mode 
is se- 


lected.lnthe 
12-hour mode, bitS is the AMI PM bit with 
logic high being 
PM. In the 24-hour 
mode, bit S is the 
second 
10 hour bit (20-23 hours). 


WRITE PROTECT 
REGISTER 


Bit 7 of write protect register is the write protect bit. The 
first seven bits (bits 0-6) are forced to zero and will al- 
ways read a zero when read. Before any write operation 
to the clock or RAM, bit 7 must be zero. When high, the 
write protect bit prevents 
a write operation 
to any other 
register. 


The 
clock/calendar 
command 
byte 
specifies 
burst 
mode operation. 
In this mode the eight clocklcalendar 
registers 
can 
be consecutively 
read 
or written 
(see 
Figure 4) starting 
with bit 0 of address O. 


RAM 


The static RAM is 24 x 8 bytes addressed 
consecutively 
in the RAM address space. 


RAM BURST MODE 


The RAM command 
byte specifies 
burst mode opera- 
tion. In this mode, the 24 RAM registers can be consec- 
utively read or written 
(see Figure 4) starting 
with bit 0 
of address O. 


A register data format summary 
is shown in Figure 4. 


CRYSTAL 
SELECTION 


A 32.768 
kHz crystal, 
Daiwa 
Part No. DT26S, 
Seiko 
Part No. DS-VT-200 
or equivalent, 
can be directly con- 
nected to the DS1202 via pins 2 and 3 (X1, X2). The 
crystal selected for use should have a specified 
load ca- 
pacitance 
(CL) of 6 pF. Crystals 
can be ordered 
from 
Dallas Semiconductor. 
Order part number 
DS9032. 


FIGURE 
3: 
DATA TRANSFER 
SUMMARY 


FUNCTION 
BYTEN 
SCLKn 


CLOCK 
8 
72 


RAM 
24 
200 


FIGURE 
4: 
REGISTER 
ADDRESSIDEFINITION 


REGISTER ADDRESS 
A. CLOCK 


0~9 
~~ 
__ 
1_0_S_EC 
__ 
~ 
S_E_C 
_ 


0~9 
~~ 
__ 
1_0_M_IN 
M_I_N__ 
~ 


01-12~ 
HR 
00-23~~. 
~ 


01g1j~ rn 10 DATE I 
D_AT_E 
_ 


01-12 
~ 
M_O_NTH 
~ 


01~7~ 
__ 
D_/li_Y 
_ 


~91 
1_0_Y_EA_R 
__ 
~ 
Y_EAR 
_ 


~ 
~F_OR_C_E_D_TO_ZE_RO 
_ 


ABSOLUTE 
MAXIMUM 
RATINGS* 


VOLTAGE 
ON ANY PIN RELATIVE 
TO GROUND 
OPERATING 
TEMPERATURE 
STORAGE 
TEMPERATURE 
SOLDERING 
TEMPERATURE 


-0.5V TO +7.0V 
O°C TO+70°C 
-55°C TO +125°C 
260°C FOR 10 SECONDS 


*This 
is a stress 
rating only and functional 
operation 
of the device 
at these or any other conditions 
above 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


RECOMMENDED 
DC OPERATING 
CONDITIONS 
(O°C TO 70°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
Vee 
2.0 
5.5 
V 
1 


Logic 1 Input 
VIH 
2.0 
Vee+0.3 
V 
1 


Vee=2.0V 
-0.3 
+0.3 
Logic 0 Input 
VIL 
V 
1 
Vee=5V 
-0.3 
+0.8 


DC ELECTRICAL 
CHARACTERISTICS 
(O°C TO +70°C, Vec = 2.0 TO 5.5V*) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Leakage 
III 
+500 
~ 
6 


VOLeakage 
ILa 
+500 
~ 
6 


Vee=2V 
1.6 
Logic 1 Output 
VOH 
V 
2 
Vee=5V 
2.4 


Vee=2V 
0.4 
Logic 0 Output 
VOL 
V 
3 
Vee=5V 
0.4 


Vee=2V 
.4 
Active Supply Current 
Ice 
mA 
5 
Vee=5V 
1.2 


Vee=2V 
0.3 
Timekeeping 
Current 
leel 
~ 
4 
Vee=5V 
1 


Vee=2V 
100 
Leakage 
Current 
lee2 
nA 
10 
Vee=5V 
100 


CAPACITANCE 
(tA = 25°C) 


PARAMETER 
SYMBOL 
CONDITION 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CI 
5 
pF 


1/0 Capacitance 
Cvo 
10 
pF 


Crystal Capacitance 
Cx 
6 
pF 


AC ELECTRICAL 
CHARACTERISTICS 
(DOCTO 70°C, Vcc = +5V + 10%*) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Vcc=2V 
200 


Data to CLK Setup 
toe 
ns 
7 


Vcc=5V 
50 


Vcc=2V 
280 


CLK to Data Hold 
teOH 
ns 
7 


Vcc=5V 
70 


Vcc=2V 
800 


CLK to Data Delay 
teoo 
ns 
7,8,9 


Vcc=5V 
200 


Vcc=2V 
1000 


CLKLowTime 
tel 
ns 
7 


Vcc=5V 
250 


Vee=2V 
1000 


CLK High Time 
teH 
ns 
7, 12 


Vee=5V 
250 


Vce=2V 
0.5 


CLK Frequency 
leu< 
MHz 
7. 12 


Vcc=5V 
DC 
2.0 


Vcc=2V 
2000 


CLK Rise and Fall 
lR.lF 
ns 


Vec=5V 
500 


Vce=2V 
4 


RST to CLK Setup 
tee 
J.lS 
7 


Vee=5V 
1 


Vee=2V 
240 


CLK to RST Hold 
tecH 
ns 
7 


Vee=5V 
60 


Vee=2V 
4 


RST Inactive Time 
tewH 
J.lS 
7 


Vee=5V 
1 


Vee=2V 
280 


RST to I/O High Z 
teoz 
ns 
7 


Vec=5V 
70 


FIGURE 
5: 
TIMING 
DIAGRAM: 
READ DATA TRANSFER 


FIGURE 
6: 
TIMING 
DIAGRAM: 
WRITE DATA TRANSFER 


RESET----4 ~ 


NOTES 


1. 
All voltages are referenced to ground. 


2. 
Logic one voltages are specified at a source cur- 
rent of 1 mA at Vcc=5Vand 
.4 mA at Vcc=2V. 
VOIPVcc for capacitive loads. 


3. 
Logic zero voltages are specified at a sink cur- 
rent of 4 mA at Vec=5V and 1.5 mA at Vee=2V. 


4. 
leel is specified with VO open, RST set to a log- 
ic 0, and dock halt flag=O(oscillator enabled). 


5. 
Ice is specified with the VO pin open. RST high, 
SCLI<=2 MHz at Vec=5V; SCLK=500 kHz. 
Vee=2V and dock halt f1ag=O(oscillator en- 
abled). 


6. 
RST. SCLK. and I/O all have 40Kn pulldown re- 
sistors to ground. 


--><= 


7. 
Measured at VIH=2.0Vor VL=0.8Vand 10 ms 
maximum rise and fall time. 


8. 
Measured at VOIP2.4V or VOl..=0.4V. 


9. 
Load capacitance = 50 pF. 


10. 
ICC2 is specified with RST, VO, and SCLK open. 
The clock halt flag must be set to logic one (os- 
cillator disabled). 


11. At power-up, RST must be at a logic 0 until 
Vce~2 volts. Also. SCLI<must be at a logic 0 
when RST is driven to a logic one state. 


12. 
If teH exceeds 100 ms with RST in a logic one 
state, then Ice may briefly exceed Ice specifica- 
tion. 


051202 
SERIAL TIMEKEEPER 
8 PIN DIP 


8 
5 
T 
8 
1 


I.• 1 
A~ 


~~' 
=!IF 


K--n--.J 
G I-- E 


PKG 
&-PIN 


DIM 
MIH 
MAX 


A IN. 
.360 
.400 
MM 


BIN. 
.240 
.260 
MM 


C IN. 
.120 
.140 
MM 
o IN. 
.300 
.325 
MM 


E IN. 
.015 
.040 
MM 


FIN. 
.110 
.135 
MM 


GIN. 
.090 
.110 
MM 


H IN. 
.320 
.370 
MM 


J IN. 
.008 
.012 
MM 


KIN. 
.015 
.021 
MM 
1--0--1 


,~ 
I-- H--I 


0512025 SERIAL TIMEKEEPER 16 PIN sOle 


T 
B1 


PKG 
16-PIN 


DIM 
MIN 
MAX 


A IN. 
.402 
.412 


MM 


BIN. 
.292 
.299 


MM 


C IN. 
.090 
.100 


MM 


DIN. 
.320 
.384 


MM 


E IN. 
.004 
.012 


MM 


FIN. 
.097 
.105 


MM 


GIN. 
.046 
.054 


MM 


H IN. 
.398 
.416 


MM 


J IN. 
.009 
.013 


MM 


KIN. 
.013 
.019 


MM 


DALLAS 
SEMICONDUCTOR 
051215 
Phantom Time Chip 


• Keeps track of hundredths 
of seconds, 
seconds, min- 
utes, 
hours, days, 
date of the month, 
months, 
and 
years 


• Adjusts for months with fewer than 31 days 


• Leap year automatically 
oorrected 


• No address 
space required 


• Provides 
nonvolatile 
controller 
functions 
for battery 
backup 
of RAM 


• Supports 
redundant 
batteries for high-reliability 
appli- 
cations 


• Uses a 32.768 kHz watch crystal 


• Full ±10% operating 
range 


• Operating 
temperature 
range O°C to 70°C 


• Space-saving, 
16-pin DIP package 
and SOIC 


DESCRIPTION 


The DS1215 
Phantom TIme Chip is a oombination 
of a 
CMOS timekeeper 
and a nonvolatile 
memory controller. 
In the absence 
of power, an external battery maintains 
the timekeeping 
operation 
and provides 
power 
for a 
CMOS 
static 
RAM. 
The 
watch 
keeps 
track 
of hun- 


X1 
VCCI 


X2 
vcco 


WE 
BAT2 


BAT1 
RST 


GMD 
OE 


D 
CEI 


Q 
CEO 


GND 
ROMIRAM 


1~IN 
DIP(300 MIL) 


X1 


X2 


WE 
BAn 
GMD 
D 


Q 
GND 


Vvvo 
Vcco 
BAT2 
RST 


OE 
CEI 
CEO 
ROMIRAM 


PIN DESCRIPTION 


Xl, X2 
- 
32.768 
kHz Crystal Connections 
WE 
- 
Write Enable 
BAn 
- 
Battery 
1 Input 
GND 
- 
Ground 
o 
- 
Data In 
Q 
- 
Data Out 
ROM/RAM 
- 
ROM/RAM 
Select 
CEO 
- 
Chip Enable Out 
CEI 
- 
Chip Enable Input 
OE 
- 
Output 
Enable 
RST 
- 
Reset 
BAT2 
- 
Battery 2 Input 
Vceo 
- 
Switched 
Supply Output 
VCOI 
- 
+5 VDC Input 
NOTE: 
Both pins 5 and 8 must be grounded. 


dredths of seconds, seoonds, minutes, hours, day, date, 
month, and year information. 
The last day of the month 
is automatically 
adjusted 
for months 
with less than 31 
days, including correction 
for leap year every fouryears. 


The watch operates 
in one of two formats: 
a 12-hour 


mode with an AM/PM indicator or a 24-hour mode. The 
nonvolatile 
controller 
supplies all the necessary support 
circuitry 
to 
convert 
a CMOS 
RAM 
to a nonvolatile 
memory. 
The 
051215 
can be interfaced 
with 
either 
RAM or ROM without 
leaving gaps in memory. 


OPERATION 


The block diagram 
of Figure 1 illustrates 
the main ele- 
ments of the Time Chip. 
Communication 
with the Time 
Chip is established 
by pattern recognition 
of a serial bit 
stream of 64 bits which must be matched by executing 
64 consecutive 
write cycles containing 
the proper data 
on data in (D). All accesses 
which occur prior to recog- 
nition of the 64-bit pattern are directed to memory via the 
chip enable output pin (CEO). 


After recognition 
is established, 
the next 64 read or write 
~s 
either extract or update data in the Time Chip and 
CEO remains 
high during this time, disabling 
the con- 
nected memory. 


Data transfer to an from the timekeeping 
function 
is ac- 


complished 
with a serial bit stream under control of chip 
enable 
input (CEI), output 
enable 
(OE), and write en- 
able (WE). 
Initially, a read cycle using the CEI and OE 
control 
of the Time Chip starts the pattern 
recognition 
sequence 
by moving a pointer to the first bit of the 64 bit 
comparison 
register. 
Next, 64 consecutive 
write cycles 
are executed 
using the CEI and WE control of the Time 
Chip. 
These 64 write cycles are used only to gain ac- 
cess to the Time Chip. 


FIGURE 1: TIMING BLOCK DIAGRAM 


ACCESS 
ENABLE 
SEQUENCE 
DETECTOR 


POWER-FAlL 
DETECT 
LOGIC 


When the first write cycle is executed, 
it is compared 
to 


bit 1 of the 64-bit 
comparison 
register. 
If a match 
is 
found, the pointer 
increments 
to the next location ofthe 


comparison 
register 
and awaits the next write cycle. 
If 


a match is not found, the pointer does not advance 
and 


all subsequent 
write cycles are ignored. 
If a read cycle 


occurs at any time during pattern recognition, 
the pres- 
ent sequence 
is aborted 
and the comparison 
register 
pointer is reset. 
Pattern recognition 
continues 
for a total 
of 64 write cycles as described 
above until all the bits in 
the comparison 
register 
have been matched. 
(This bit 


pattern 
is shown 
in Figure 2.) With a correct match for 
64 bits, the Time Chip is enabled and data transfer to or 


from the timekeeping 
registers 
may proceed. 
The next 


64 cycles will cause the Time Chip to either receive data 
on 0, or transmit 
data on a, depending 
on the level of 


OE pin or the WE pin. Cycles to other locations 
outside 


the memory 
block can be interleaved 
with CEI cycles 


without interrupting 
the pattern recognition 
sequence 
or 


data transfer 
sequence 
to the Time Chip. 


A 32,768 
Hz quartz crystal, 
Seiko part no. OS-VT-200 


or equivalent, 
can be directly connected 
to the OS 1215 


via pins 1 and 2 (X1, X2). 
The crystal selected 
for use 


should have a specified 
load capacitance 
(Cd of 6 pF. 


FIGURE 
2: 
TIME CHIP COMPARISON 
REGISTER 
DEFINITION 


HEX 
VALUE [II 


7 
6 
5 
4 
3 
2 
0 


BYTE 0 
0 
0 
0 
0 
C5 


BYTE 1 
0 
0 
0 
0 
3A 


The pattern recognition 
in Hex isC5, 3A, AS, 5C, C5, 3A, AS, SC. The odds ofthis pattern being accidentallyduplicated 
and causing 
inadvertent 
entry to the Time Chip are less than 1 in 1019. 


The operation 
of the nonvolatile 
oontroller circuits within 
the 
lime 
Chip 
is 
determined 
b~e 
level 
of 
the 
ROM/RAM 
select pin. When ROM/RAM 
is oonnected to 
ground, 
the oontroller 
is set in the RAM mode and per- 


forms 
the 
circuit 
functions 
required 
to 
make 
static 
CMOS 
RAM and the timekeeping 
function 
nonvolatile. 


A switch is provided 
to direct power from the battery in- 
puts or VCCI to Vceo 
with a maximum 
voltage drop of 
0.3 volts. The V cco output pin is used to supply uninter- 
rupted power to CMOS 
SRAM. The OS1215 also per- 
forms 
redundant 
battery 
oontrol for high reliability. 
On 
power-fail, 
the battery with the highest voltage 
is auto- 
matically 
switched 
to Vceo. 
If only one battery 
is used 
in the system, the unused 
battery input should be con- 
nected to ground. 


The OS1215 safeguards 
the lime 
Chip and RAM data 
by power-fail 
detection 
and write protection. 
Power-fail 
detection 
occurs when V CCI falls below VTP, which 
is 
equal to 1.26 x VSAT.The OS1215 constantly 
monitors 
the VCCIsupply pin. When VCCIis less than VTP, a oom- 
parator 
outputs 
a power-fail 
signal to the control 
logic. 


T"!!!"'power-faii 
signal 
forces 
the 
chip 
enable 
output 
(CEO) to VCCI or VSArO.2 volts for external 
RAM write 
protection. 
During nominal supply oonditions, 
CEO will 
track CEI with a maximum 
propagation 
delay of 20ns. 


Internally, the OS1215 aborts any data transfer 
in prog- 
ress without 
changing 
any of the lime 
Chip registers 
and prevents 
future access 
until VCCI exceeds 
VTP. A 
typical 
RAMlTime 
Chip 
interface 
is 
illustrated 
in 
Figure 3. 


When the ROM/RAM 
pin is connected 
to Vcco, the con- 
troller is set in the ROM mode. Since ROM is a read-only 
device that retains data in the absence of power, battery 
backup and write protection 
is not ~ired. 
As a result, 
the chip enable logic will not force CEO high when pow- 
er fails. However, 
the lime 
Chip does retain the same 
internal 
nonvolatility 
and write protection 
as described 
in the RAM mode. In addition, 
the chip enable output is 
set at a low level on power-fail 
as VCCI falls below the 


level of VSAT'A typical ROMlTime 
Chip interface 
is illus- 


trated in Figure 4. 


TIME CHIP REGISTER 
INFORMATION 


lime 
Chip information 
is oontained 
in 8 registers 
of 8 
bits, each of which is sequentially 
accessed 
one bit at 
a time after the 64-bit pattern recognition 
sequence 
has 
been completed. 
When 
updating 
the lime 
Chip regis- 
ters, each must be handled in groups of 8 bits. Writing 
and reading 
individual 
bits within 
a register 
oould pro- 


duce erroneous 
results. These readlwrite 
registers 
are 
defined 
in Figure 5. 


Data contained 
in the lime 
Chip registers 
is in binary 
coded decimal 
format 
(BCD). 
Reading 
and writing 
the 
registers is always accomplished 
by stepping though all 
8 registers, 
starting 
with bit 0 of register 
0 and ending 
with 
bit 7 of register 7. 


AM-PMl12124 
MODE 


Bit 7 of the hours register is defined as the 12- or 24-hour 
mode select 
bit. When 
high, the 12-hour 
mode is se- 


lected. In the 12-hour mode, bit 5 is the AM/PM 
bit with 
logic high being 
PM. In the 24-hour 
mode, bit 5 is the 
seoond 
1o-hour bit (20 -23 hours). 


OSCILLATOR 
AND RESET BITS 


Bits 4 and 5 of the day register 
are used to oontrol the 
reset and oscillator functions. 
Bit 4 oontrols the reset pin 
(Pin 13). When the reset bit is set to logic 1, the reset in- 
put pin is ignored. 
When the reset bit is set to logic 0, a 
low input on the reset pin will cause the lime 
Chip to 
abort data transfer 
without 
changing 
data in the time- 


keeping 
registers. 
Reset operates 
independently 
of all 
other inputs. 
Bit 5 oontrols the oscillator. 
When 
set to 
logic 0, the oscillator 
turns on and the watch becomes 
operational. 


ZERO BITS 


Registers 
1, 2, 3, 4, 5, and 6 contain one or more bits that 
will always 
read logic O. When writing these locations, 
either a logic 1 or 0 is acceptable. 


FIGURE 
3: 
RAMfTIME 
CHIP INTERFACE 
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FIGURE 4: 
ROMITIME 
CHIP INTERFACE 
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FIGURE 
5: 
TIME CHIP REGISTER 
DEFINITION 


ABSOLUTE 
MAXIMUM 
RATINGS· 


VOLTAGE ON ANY PIN RELATIVETO GROUND 
OPERATING TEMPERATURE 
STORAGE TEMPERATURE 
SOLDERING TEMPERATURE 


-0.3V TO +7.0V 
00CT0700C 
-55°C TO +125°C 
260°C FOR 10 SECONDS 


"This is a stress rating only and functional operation of the device atthese or any other conditions above those 
indicated in the operation sections of this specification is not implied. 
Exposure to absolute maximum rating 
conditions for extended periods of time may affect reliability. 


RECOMMENDED 
DC OPERATING 
CONDITIONS 
(O°C TO 70°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
Vec 
4.5 
5.0 
5.5 
V 
1 


Logic 1 
VIH 
2.2 
Vcc+0.3 
1 


Logic 0 
VIL 
-0.3 
+0.8 
V 
1 


VSAT1or VSAT2Battery Voltage 
VSAT 
2.5 
3.7 
V 
7 


DC ELECTRICAL 
CHARACTERISTICS 
(O°C TO 70°C; Vcc = 4.5 TO 5.5V) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Current 
Icci 
5 
mA 
6 


Supply Current Veeo = VccrO.3 
Iceol 
80 
mA 
8 


Input Leakage 
IlL 
-1.0 
+1.0 
J.lA 
11 


Output Leakage 
ILO 
-1.0 
+1.0 
J.lA 


Output @ 2.4V 
IoH 
-1.0 
mA 
2 


Output @ 0.4V 
Icx. 
4.0 
mA 
2 


DC ELECTRICAL 
CHARACTERISTICS 
(O°C TO 70°C; Vcc < 4.5V) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


C'EOOutput 
VOHl 
Veclor 
V 
9 
VBAr-G·2 


VBAT1or VSAT2Battery Current 
IBAT 
1 
J.lA 
6 


Battery Backup Current 
ICC02 
10 
J.lA 
10 
@ Veco = VSArO.2V 


AC ELECTRICAL 
CHARACTERISTICS 
ROMIIUmI 
= GND (DOC, Vcc = 4.5 TO 5.5V) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Read Cycle lime 
tRc 
120 
ns 


CEI Access lime 
teo 
100 
ns 


OE Access lime 
toE 
100 
ns 


CEI to Output 
Low Z 
teOE 
10 
ns 


OE to Output 
Low Z 
toEE 
10 
ns 


CEI to Output 
High Z 
too 
40 
ns 


OE to Output High Z 
tooo 
40 
ns 


Read Recovery 
tAR 
20 
ns 


Write Cycle 
twc 
120 
ns 


Write Pulse Width 
twp 
100 
ns 


Write Recovery 
tWR 
20 
ns 
4 


Data Setup 
tos 
40 
ns 
5 


Data Hold lime 
tOH 
10 
ns 
5 


CEI Pulse Width 
tew 
100 
ns 


RST Pulse Width 
tRsT 
200 
ns 


CEI Propagation 
Delay 
tpo 
5 
10 
20 
ns 
2,3 


CEI High to Power-Fail 
tpF 
0 
ns 


AC ELECTRICAL 
CHARACTERISTICS 
ROMl~ 
= GND (DOC TO 70°C, 
Vcc > 4.5V) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Recovery 
at Power-Up 
tREC 
2 
ms 


V cc Slew Rate 4.5 - 3.0V 
tF 
0 
ms 


CAPACITANCE 
(tA = 25°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
10 
pF 


Output Capacitance 
COUT 
5 
10 
pF 


AC ELECTRICAL 
CHARACTERISTICS 
ROM/RAM = Vcco 
(OOCTO 70°C; 
Vcc = 5V ± 100k) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Read eycle Time 
tRC 
120 
ns 


eEl Access Time 
tea 
100 
ns 


OE Access Time 
toE 
100 
ns 


eEl to Output in Low Z 
teoE 
10 
ns 


OE to Output in Low Z 
toEE 
10 
ns 


eEl to Output in High Z 
too 
40 
ns 


OE to Output in High Z 
tooo 
40 
ns 


Address 
Setup Time 
tAS 
20 
ns 


Address 
Hold Time 
tAH 
10 
ns 


Read Recovery 
tRR 
20 
ns 


Write eycle 
Time 
twc 
120 
ns 


eEl 
Pulse Width 
tcw 
100 
ns 


OE Pulse Width 
tow 
100 
ns 


Write Recovery 
tWR 
20 
ns 
4 


Data Setup Time 
tos 
40 
ns 
5 


Data Hold Time 
too 
10 
ns 
5 


RST Pulse Width 
tRST 
200 
ns 


~ 
Propagation 
Delay 
tpo 
5 
10 
20 
ns 
2,3 


Ci:l High to Power Fail 
tpF 
0 
ns 


AC ELECTRICAL 
CHARACTERISTICS 
ROM/RAM = Vcco 
(O°C TO 70°C; 
Vcc < 4.5V) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Recovery 
at Power-Up 
tREC 
2 
ms 


Vcc Slew Rate 4.5 - 3.0V 
tF 
0 
ms 


TIMING DIAGRAM: 
READ CYCLE TO TIME CHIP ROMJRJml= GND 


TIMING DIAGRAM: WRITE CYCLE TO TIME CHIP ROMlmtM = GND 


TIMING 
DIAGRAM: 
READ CYCLE 
ROM/RAM = Vcco 


TIMING 
DIAGRAM: 
WRITE CYCLE 
ROMTRAfJI = Vcco 


TIMING 
DIAGRAM: 
POWER 
DOWN 


CEI 


Ipo 
IpF 


ROMIRAM • GND 
CEO 
~ 
VBAT-O.2V 


VL 


ROMIRAM. 
Vcco 
CEO 


TIMING 
DIAGRAM: 
POWER 
UP 


TIMING 
DIAGRAM: 
RESET FOR TIME CHIP 


~_'RST_f 


NOTES 


1. 
All voltages 
are referenced 
to ground. 


2. 
Measured 
with load shown in Figure 6. 
8. 
3. 
Input pulse rise and fall times equal 1Ons. 


4. 
tWR is a function 
of the latter occurri~ 
edge of 
9. 
WE or CE in RAM mode, or OE or CE in ROM 
mode. 


5. 
tDH and ~ 
are functions 
of the first occurri~ 
. 
edge of WE or CE in RAM mode, or OE or CE In 
10. 
ROM mode. 


6. 
Measured 
without 
RAM connected. 


7. 
Trip point voltage for power-fail 
detect. VTP = 
11. 


1.26 x VBAT. For 10% V cc= 5V + 100/0operation 


FIGURE 6: 
OUTPUT 
LOAD 


VBAT = 3.5V max.; for 5% operation 
VBAT = 3.7V 
max. 


ICC01 is the maximum 
average 
load current the 
~I 
OS1215 can supply to memory. 
~ 


Applies to CEO with the ROM/RAM 
pin 
grounded. 
When the ROM/RAM 
pin is connected 
to Vcco, 
CEO will go to a low level as VCCI falls 
belowVBAT· 


ICC02 is the maximum 
average 
load current 
that 
the OS 1215 can supply to memory 
in the battery 
backup mode. 


Applies to all input pins except 
RST. RST is 
pulled internally 
to VCCI. 


D51215 
TIME CHIP 


!"i 
I-- H-I 
11 
--~I 


PKG 
16-PIN 


DIM 
"N 
MAX 


A IN. 
.740 
.780 


MM 


BIN. 
.240 
.260 


MM 


C IN. 
.120 
.140 


MM 


DIN. 
.300 
.325 


MM 


E IN. 
.015 
.040 


MM 


FIN. 
.110 
.140 


MM 


GIN. 
.090 
.110 


MM 


H IN. 
.300 
.370 
MM 


J IN. 
.008 
.012 


MM 


KIN. 
.015 
.021 


MM 


DALLAS 
SEMICONDUCTOR 
DS1243Y 
64K NV SRAM with Phantom Clock 


• Real time clock keeps track of hundredths of seconds, 


minutes, hours, days, date of the month, months, and 
years 


• 8K x 8 NV SRAM directly replaces volatile static RAM 


or EEPROM 


• Embedded 
lithium energy cell maintains calendar 0p- 


eration and retains 
RAM data 


• Watch function 
is transparent 
to RAM operation 


• Month and year determine 
the number of days in each 


month 


• Standard 
28-pin JEDEC 
pinout 


• Full ±10% operating 
range 


• Operating 
temperature 
range OOCto 70°C 


• Accuracy 
is better than ±1 minute/month 
@ 25°C 


• Over 
10 years 
of data retention 
in the absence 
of 


power 


• Available 
in 200 ns access time 


DESCRIPTION 


The DS1243Y 
64K NV SRAM with Phantom Clock is a 


fully static nonvolatile 
RAM (organized 
as 8192 words 


by 8 bits) with a built-in real time cIoc:k. The DS1243Y 
has a self-contained 
lithium energy source and control 


circuitry which constantly 
monitors Vcc for an out-of-tol- 


erance 
condition. 
When 
such a condition 
occurs, 
the 


lithium energy source is automatically 
switched 
on and 


write 
protection 
is unconditionally 
enabled 
to prevent 


garbled 
data in both the memory 
and real time clock. 


RST 
;: 1 


A12 
;: 2 


A7 
:; 3 


AS 
:; 04 


AS 
;; 5 
M ;; 6 


A3 
;; 7 


A2 
;: 8 


A1 
:; 0 


NJ 
:: 10 
oao :; 11 


DQ1 
:: 12 


DQ2 
:; 13 


GND 
;: 14 


- 
Address 
Inputs 
Chip Enable 
Ground 
Data In/Data Out 


Power (+5V) 
Write Enable 


Output 
Enable 


No Connect 


Reset 


The Phantom 
Clock provides 
timekeeping 
information 


including 
hundredths 
of seconds, 
seconds, 
minutes, 


hours, day, date, month, and year information. 
The date 


at the end of the month 
is automatically 
adjusted 
for 


months with less than 31 days, inclUding correction 
for 


leap 
years. 
The 
Phantom 
Clock 
operates 
in either 


24-hour 
or 12-hour format with an AM/PM 
indicator. 


Ao-A12 
CE 


GND 
DQo-DOr 
Vcc 
WE 


OE 


NC 
~ 


The 
DS1243Y 
executes 
a read cyde 
whenever 
WE 
(Write Enable) 
is inactive (high) and CE (Chip Enable) 
is active (low). 
The unique address 
specified 
by the 13 
address 
inputs (AO-A 12) defines which of the 8192 by- 
tes of data is to be accessed. 
Valid data will be available 
to the eight 
data 
output 
drivers 
within 
tACC (Access 
Time) after the last address input signal is stable, provid- 
ing that CE and OE (Ou~t 
Enable) 
access times are 
also satisfied. 
If OE and CE access times are not satis- 
fied, then data access must be measured 
from the later 
occurring 
signal (CE or OE) and the limiting parameter 
is either tee for CE or toE for OE rather than address ac- 
cess. 


The DS1243Y 
is in the write mode whenever 
the WE 
and CE signals are in the active (low) state after address 
inputs are stable. 
The latter occurring falling edge of CE 
or WE will determine 
the start of the write cyde. 
The 
write cycle is terminated 
by the earlier rising edge of CE 
or WE. All address inputs must be kept valid throughout 
the write cycle. 
WE must return to the high state for a 
minimum 
recove~me 
(tWR) before another cycle can 
be initiated. 
The OE control signal should be kept inac- 


tive (high) during write cycles to avoid bus contention. 
However, 
if the ~ut 
bus has been enabled (CE and 
OE active) then WE will disable the outputs in toowfrom 
its falling edge. 


DATA RETENTION 
MODE 


The DS1243Y provides full functional 
capability for Vcc 
greater 
than 4.5 volts and write 
protects 
by approxi- 
mately 4.0 volts. 
Data is maintained 
in the absence 
of 
V cc without 
any additional 
support 
circuitry. 
The non- 
volatile static RAM constantly 
monitors Vce. Should the 
supply voltage decay, the RAM automatically 
write pro- 
tects itself. 
All inputs to the RAM become 
"don't care" 
and all outputs are high impedance. 
As Vcc falls below 
apprOXimately 3.0 volts, the power switching circuit con- 
nects the lithium energy source to RAM to retain data. 
During power-up, 
when Vcc rises above approximately 
3.0 volts, the power switching 
circuit connects 
external 
V cc to the 
RAM and disconnects 
the lithium 
energy 
source. 
Normal 
RAM operation 
can resume after Vcc 
exceeds 
4.5 volts. 


Communication 
with the Phantom Clock is established 
by pattern 
recognition 
on a serial bit stream of 64 bits 
which 
must be matched 
by executing 
64 consecutive 
write cycles containing 
the proper data on DaO. All ac- 
cesses which occur prior to recognition 
of the 64-bit pat- 
tern are directed 
to memory. 


After recognition 
is established, 
the next 64 read or write 
cycles 
either 
extract 
or update 
data 
in the 
Phantom 
Clock, and memory 
access is inhibited. 


Data transfer to and from the timekeeping 
function is ac- 
complished 
with a serial bit stream under control of Chip 
Enable 
(CE), Output 
Enable 
(OE), and Write 
Enable 
(WE). 
Initially, a read cycle to any memory location 
us- 
ing the CE and OE control of the Phantom Clock starts 
the pattern recognition 
sequence 
by moving a pointer to 
the first bit of the 64-bit comparison 
register. 
Next, 64 
consecutive 
write cycles are executed 
using the CE and 
WE control of the SmartWatch. 
These 64 write cycles 
are used only to gain access 
to the Phantom 
Clock. 


Therefore, 
any address to the memory 
in the socket is 
acceptable. 
However, 
the write 
cycles 
generated 
to 
gain access to the Phantom Clock are also writing data 
to a location 
in the mated RAM. 
The 
preferred 
way to 
manage 
this requirement 
is to set aside just one ad- 
dress location in RAM as a Phantom Clock scratch pad. 
When the first write cycle is executed, 
it is compared 
to 
bit 0 of the 64-bit comparison 
register. 
If a match 
is 
found, the pointer increments 
to the next location of the 
comparison 
register and awaits the next write cycle. 
If 
a match is not found, the pointer does not advance 
and 
all subsequent 
write cycles are ignored. 
If a read cycle 
occurs at any time during pattern recognition, 
the pres- 
ent sequence 
is aborted 
and the comparison 
register 
pointer is reset. Pattern recognition 
continues 
for a total 
of 64 write cycles as described 
above until all the bits in 
the comparison 
register 
have been matched 
(this bit 
pattern is shown 
in Figure 1). With a correct match for 
64 bits, the Phantom Clock is enabled and data transfer 
to or from the timekeeping 
registers 
can proceed. 
The 
next 64 cycles will cause the Phantom Clock to either re- 
ceive or transmit 
data on 000, 
depending 
on the level 
of the OE pin or the WE pin. 
Cycles to other locations 
outside the memory 
block can be interleaved 
with CE 
cycles without 
interrupting 
the pattern 
recognition 
se- 


quence 
or data 
transfer 
sequence 
to the 
Phantom 
Clock. 


PHANTOM 
CLOCK 
REGISTER 
INFORMATION 


The Phantom Clock information 
is contained 
in 8 regis- 
ters of 8 bits, each of which is sequentially 
accessed 
one 
bit at a time 
after the 
64-bit 
pattern 
recognition 
se- 


quence has been completed. 
When updating the Phan- 
tom Clock registers, 
each register 
must be handled 
in 
groups of 8 bits. Writing and reading individual 
bits with- 
in a register 
could produce 
erroneous 
results. 
These 
read/write 
registers 
are defined 
in Figure 2. 


Data contained 
in the 
Phantom 
Clock 
register 
is in 
binary coded decimal format (BCD). 
Reading 
and writ- 
ing the registers 
is always 
accomplished 
by stepping 
through all 8 registers, starting with bit 0 of register 0 and 
ending with bit 7 of register 7. 


FIGURE 
1: 
PHANTOM 
CLOCK 
REGISTER 
DEFINITION 


The pattern recognition 
in Hex is C5, 3A, AS, SC, C5, 3A, AS, 5C. The odds of this pattern being accidentally 
dupli- 


cated and causing 
inadvertent 
entry to the Phantom Clock is less than 1 in 1019. This pattern is senttothe 
Phantom 
Clock LSB to MSB. 


FIGURE 2: 
PHANTOM 
CLOCK REGISTER 
DEFINITION 


Bit 7 of the hours register is defined as the 12- or24-hour 
mode select bit. 
When 
high, the 12-hour 
mode is se- 


lected. 
In the 12-hour mode, bit 5 is the AM'PM 
bit with 
logic high being 
PM. 
In the 24-hour 
mode, bit 5 is the 
seoond 
1O-hour bit (20-23 hours). 


OSCILLATOR 
AND RESET BITS 


Bits 4 and 5 of the day register are used to control the 
RESET 
and 
oscillator 
functions. 
Bit 4 controls 
the 
RESETs(Pin 1). When the RESET bit is se~ 
1, 
the RE 
ET input pin is ignored. 
When the RESET bit 


is setto logic 0, a low input on the RESET pin will cause 
the Phantom Clock to abort data transfer without chang- 
ing data in the watch registers. 
Bit 5 controls the oscilla- 
tor. When set to logic 1, the oscillator 
is off. When set 
to logic 0, the oscillator turns on and the watch becomes 
operational. 
These bits are shipped from the factory set 
to a logic 1. 


ZEROBrrS 


Registers 
1, 2, 3, 4, 5, and 6 contain 
one or more bits 
which will always read logic O. When writing these loca- 
tions, either a logic 1 or 0 is acceptable. 


ABSOLUTE 
MAXIMUM 
RATINGS· 


VOLTAGE ON ANY PIN RELATIVETO GROUND 
OPERATING TEMPERATURE 
STORAGE TEMPERATURE 
SOLDERING TEMPERATURE 


-0.3V TO 7.0V 
O°CTO 70°C 
-55°C TO 125°C 
260°C FOR 10 SECONDS 


"This is a stress rating only and functional operation of the device at these or any other conditions above those 
indicated in the operation sections of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods of time may affect reliability. 


RECOMMENDED 
DC OPERATING 
CONDITIONS 
(O°C TO 70°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply Voltage 
Vcc 
4.5 
5.0 
5.5 
V 


Input Logic 1 
VIH 
2.2 
Vcc+0.3 
V 


Input Logic 0 
VIL 
0.3 
0.8 
V 


DC ELECTRICAL 
CHARACTERISTICS 
(O°C TO 70°C; Vcc = 5V ± 10%) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Leakage Current 
IlL 
-1.0 
+1.0 
fLA 
12 


UO Leakage Current 
110 
-1.0 
+1.0 
fLA 
CE~VIH~VCC 


Output Current @ 2.4V 
IOH 
-1.0 
mA 


Output Current @ 0.4V 
IOL 
2.0 
mA 


Standby Current CE = 2.2V 
ICCSl 
5.0 
10 
mA 


Standby Current CE = VCC- 0.5V 
ICCS2 
3.0 
5.0 
mA 


Operating Current tevc = 200 ns 
ICCOl 
85 
mA 


CAPACITANCE 
(tA = 25°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
10 
pF 


Input/Output Capacitance 
Cvo 
5 
10 
pF 


MEMORY 
AC ELECTRICAL 
CHARACTERISTICS 
(O°C TO 70°C; 
Vcc = 5.0V ± 100k) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Read Cycle Time 
tRc 
200 
ns 


Access Time 
tACC 
200 
ns 


OE to Output Valid 
toE 
100 
ns 


CE to Output Valid 
teo 
200 
ns 


OE or CE to Output Active 
teoE 
5 
ns 
5 


Output High Z from Deselection 
too 
100 
ns 
5 


Output Hold from Address 
toH 
5 
ns 
Change 


Write Cycle Time 
twc 
200 
ns 


Write Pulse Width 
twp 
150 
ns 
3 


Address Setup Time 
tAW 
0 
ns 


Write Recovery Time 
tWR 
20 
ns 


Output High Z from WE 
toow 
80 
ns 
5 


Output Active from WE 
toEW 
5 
ns 
5 


Data Setup Time 
tos 
80 
ns 
4 


Data Hold Time from WE 
tOH 
20 
ns 
4 


AC TEST CONDITIONS 


Output Load: 
50 pF + 1TTL Gate 
Input Pulse Levels: 0-3V 


Timing Measurement Reference Levels 
Input: 
1.5V 
Output: 
1.5V 
Input Pulse Rise and Fall Times: 
5 ns 


PHANTOM 
CLOCK 
AC ELECTRICAL 
CHARACTERISTICS 
(O°C TO 70°C, Vcc = 4.5 TO 5.5V) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Read Cycle Time 
tRC 
120 
ns 


CE Access Time 
teo 
100 
ns 


OE Access 
Time 
toE 
100 
ns 


CE to Output 
Low Z 
teoE 
10 
ns 


OE to Output 
Low Z 
toEE 
10 
ns 


CE to Output 
High Z 
too 
40 
ns 
5 


OE to Output 
High Z 
tooo 
40 
ns 
5 


Read Recovery 
lRR 
20 
ns 


Write Cycle Time 
twc 
120 
ns 


Write Pulse Width 
twP 
100 
ns 


Write Recovery 
tWR 
20 
ns 
10 


Data Setup Time 
tos 
40 
ns 
11 


Data Hold Time 
tOH 
10 
ns 
11 


CE Pulse Width 
tcw 
100 
ns 


RESET 
Pulse Wtdth 
tRST 
200 
ns 


CE High to Power-Fail 
tpF 
0 
ns 


POWER-DOWN/POWER-UP 
TIMING 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


CE at VIH before Power-Down 
tpo 
0 
J.lS 


~ 
Slew from 4.5V to OV 
~ 
300 
J.lS 
(CE at V,H> 


~ 
Slew from OV to 4.5V 
lR 
0 
J.lS 
(CE at V.H> 


~ 
at VIH after Power-Up 
tREC 
2 
ms 


(tA = 25°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Expected 
Data Retention 
Time 
tOR 
10 
years 
9 


WARNING 


Under no circumstances 
are negative undershoots, 
of any amplitude, 
allowed when device is in battery backup mode. 


MEMORY 
READ CYCLE 
(NOTE 
1) 


MEMORY 
WRITE CYCLE 
1 (NOTES 
2, 6, AND 7) 


MEMORY 
WRITE CYCLE 2 (NOTES 
2 AND 8) 


RESET FOR PHANTOM 
CLOCK 


i_'RS_' r 


READ CYCLE TO PHANTOM 
CLOCK 


WRITE CYCLE TO PHANTOM 
CLOCK 


DTd==='o=' D'="AIN=~~=LE 
=='"3v~7~7~7~; 


POWER-DOWN/POWER-UP 
CONDITION 


LEAKAGE 
CURRENT 
IL 
SUPPUEO FROM LITHIUM 
CELL 


NOTES 


1. 
WE is high for a read cycle. 
7. 
If the CE high transition 
occurs prior to or simul- 


taneously 
with the WE high transition, 
the o~ 
2. 
OE = VIH or Vn... If OE = VIH during write cyde, 
buffers remain in a high impedance 
state dunng 
the output buffers remain in a high impedance 
this period. 


state. 


If Wi: is low or the WE low transition 
occurs 
prior 
twp is specified 
as the logical AND of CE and 
8. 
3. 
to or simultaneously 
with the CE low transition, 
WE. twp is measured 
from the latter of CE or 
the output buffers remain in a high impedance 
WE going low to the earlier of CE or WE going 
state during this period. 
high. 


9. 
The expected 
tOR is defined 
as accumulative 
4. 
!Dtl! tos are measured 
from the earlier of CE or 
time in the absence 
of Vcc with the dock 
oscilla- 
WE going high. 
tor running. 
5. 
These parameters 
are sampled 
with a 50 pF 
10. 
tWR is a function 
of the latter occurring 
edge of 
load and are not 100% tested. 
WE orCE. 


6. 
If the CE low transition 
occurs simultaneously 
11. 
tOH and ~ 
are~unction 
of the first occurring 
with or later than the WE low transition 
in Write 
edge of WE or CEo 
Cycle 1, the output buffers remain in a high im- 
12. 
RST (Pin1) has an internal pull-up resistor. 
pedance 
state during this period. 


DS1243Y 
28 PIN EXTENDED 
BOTTOM 
720 MIL BODY WIDTH (DIMENSION 
B) 


PKG 
28·PIN 


DIM 
MIN 
MAX 


A 
IN. 
1.520 
1.540 


MM 
38.61 
39.12 


B 
IN. 
0.695 
0.720 


MM 
17.65 
18.29 


C 
IN. 
0.395 
0.415 


MM 
10.03 
10.54 


0 
IN. 
0.100 
0.130 


MM 
2.54 
3.30 


E 
IN. 
0.017 
0.030 


MM 
0.43 
0.76 


F 
IN. 
0.120 
0.160 


MM 
3.05 
4.06 


G 
IN. 
0.090 
0.110 


MM 
2.29 
2.79 


H 
IN. 
0.590 
0.630 


MM 
14.99 
16.00 


J 
IN. 
0.008 
0.012 


MM 
0.20 
0.30 


K 
IN. 
0.015 
0.021 


MM 
0.38 
0.53 


DALLAS 
SEMICONDUCTOR 
DS1244Y 


256K NV SRAM with Phantom Clock 


• Real time clock keeps track of hundredths 
of seconds, 
minutes, hours, days, date ofthe 
month, months, and 
years 


• 32K x 8 NV SRAM 
directly 
replaces 
volatile 
static 
RAM or EEPROM 


• Embedded 
lithium energy cell maintains 
calendar op- 


eration and retains 
RAM data 


• Watch function 
is transparent 
to RAM operation 


• Month and year determine 
the number of days in each 


month 


• Standard 
28-pin JEDEC 
pinout 


• Full 10% operating 
range 


• Operating 
temperature 
range ODCto 70DC 


• Accuracy 
is better than ±1 minute/month 
@ 25°C 


• Over 
10 years 
of data 
retention 
in the absence 
of 


power 


• Available 
in 120, 150 and 200 ns access time 


DESCRIPTION 


The DS1244Y 
2561< NV SRAM with Phantom 
Clock is 


a fully 
static 
nonvolatile 
RAM 
(organized 
as 32,768 


words 
by 8 bits) with 
a built-in 
real time 
clock. 
The 


DS1244Y 
has a self-contained 
lithium 
energy 
source 


and control circuitry 
which constantly 
monitors V cc for 
an out-of-tolerance 
condition. 
When 
such a condition 


occurs, 
the 
lithium 
energy 
source 
is 
automatically 


switched 
on and write protection 
is unconditionally 
en- 


abled to prevent 
garbled 
data in both the memory 
and 


real time clock. 


PIN ASSIGNMENT 


Al4/RST 
28 


A12 
:: 2 
27 


A7 
:: 3 
26 


A6 
:: 4 
25 


AS 
:: 5 
24 


A4 
:; 6 
23 
;; All 


A3 
:; 7 
22 
;; OE 


A2 
:; 8 
21 
:; Al0 


Al 
:; 9 
20 
;: CE 


AO :: 10 
19 
:: 007 


000 
:: 11 
18 :: 006 


001 
12 
17 ;;oas 


002 
13 
16 :: 004 


GNO 
14 
15 :: 003 


PIN DESCRIPTION 


Ao-A14 
- 
Address 
Inputs 
CE 
- 
Chip Enable 
GND 
- 
Ground 
000.00] 
- 
Data In/Data Out. 


Vcc 
- 
Power (+5V) 
WE 
- 
Write Enable 


OE 
- 
Output 
Enable 


NC 
- 
No Connect 
RST 
- 
Reset 


The Phantom 
Clock provides 
timekeeping 
information 
including 
hundredths 
of seconds, 
seconds, 
minutes, 


hours, day, date, month, and year information. 
The date 


at the end of the month 
is automatically 
adjusted 
for 


months with less than 31 days, including 
correction 
for 


leap 
years. 
The 
Phantom 
Clock 
operates 
in either 


24-hour 
or 12-hour format with an AM/PM 
indicator. 


The 
DS1244Y 
executes 
a read cycle 
whenever 
WE 
(Write Enable) 
is inactive 
(high) and CE (Chip Enable) 
is active (low). 
The unique address specified 
by the 15 
address inputs (AO-A 14) defines which ofthe 32,768 by- 
tes of data is to be accessed. 
Valid data will be available 
to the eight 
data 
output 
drivers 
within 
tACC (Access 
Time) after the last address input signal is stable, provid- 
ing that CE and OE (Ou~t 
Enable) access times are 
also satisfied. 
If OE and CE access times are not satis- 
fied, then data access must be measured 
from the later 
occurring 
signa~E 
or OE) and the limiting parameter 
iseitherteo 
for CE ortoEforOE 
rather than address ac- 
cess. 


The DS1244Y 
is in the write mode whenever 
the WE 
and CE signals are in the active (low) state after address 
inputs are stable. The latter occurring falling edge of CE 
or WE will determine 
the start of the write cycle. 
The 
write cycle is terminated 
by the earlier rising edge of CE 
or WE. All address inputs must be kept valid throughout 
the write cycle. 
WE must return to the high state for a 
minimum 
recove~me 
(tWR) before another cycle can 
be initiated. 
The OE control signal should be kept inac- 
tive (high) during write cycles to avoid bus contention. 
However, 
if the ~ut 
bus has been enabled 
(CE and 
OE active) then WE will disable the outputs in toowfrom 
its falling edge. 


DATA RETENTION 
MODE 


The DS1244Y 
provides full functional 
capability 
for Vcc 
greater 
than 
4.5 volts and write 
protects 
by approxi- 
mately 4.0 volts. 
Data is maintained 
in the absence 
of 
V cc without 
any additional 
support circuitry. 
The non- 
volatile static RAM constantly 
monitors V CC. Should the 
supply voltage decay, the RAM automatically 
write pro- 


tects itself. 
All inputs to the RAM become 
"don't care" 
and all outputs are high impedance. 
As Vcc falls below 
approximately 
3.0 volts, the power switching circuit con- 
nects the lithium energy source to RAM to retain data. 
During power-up, 
when Vcc rises above approximately 
3.0 volts, the power switching 
circuit connects 
external 
Vcc to the 
RAM and disconnects 
the lithium 
energy 
source. 
Normal 
RAM operation 
can resume 
after Vcc 
exceeds 
4.5 volts. 


Communication 
with the Phantom Clock is established 
by pattern 
recognition 
on a serial bit stream of 64 bits 
which 
must be matched 
by executing 
64 consecutive 
write cycles containing 
the proper data on DaO. All ac- 
cesses which occur prior to recognition 
of the 64-bit pat- 
tern are directed 
to memory. 


After recognition 
is established, 
the next 64 read or write 
cycles 
either 
extract 
or update 
data 
in the 
Phantom 
Clock, and memory 
access 
is inhibited. 


Data transfer to and from the timekeeping 
function 
is ac- 
complished 
with a serial bit stream under control of Chip 
Enable 
(CE), 
Output 
Enable 
(OE), and Write 
Enable 
(WE). 
Initially, a read cycle to any memory 
location 
us- 
ing the CE and OE control of the Phantom 
Clock starts 
the pattern recognition 
sequence 
by moving a pointer to 
the first bit of the 64-bit comparison 
register. 
Next, 64 
consecutive 
write cycles are executed 
using the CE and 
WE control of the SmartWatch. 
These 64 write cycles 
are used only to gain access 
to the Phantom 
Clock. 
Therefore, 
any address 
to the memory 
in the socket is 
acceptable. 
However, 
the write 
cycles 
generated 
to 
gain access to the Phantom Clock are also writing data 
to a location 
in the mated RAM. 
The 
preferred 
way to 
manage 
this requirement 
is to set aside just one ad- 
dress location in RAM as a Phantom Clock scratch pad. 
When the first write cycle is executed, 
it is compared 
to 
bit 0 of the 64-bit 
comparison 
register. 
If a match 
is 
found, the pointer increments 
to the next location of the 
comparison 
register and awaits the next write cycle. 
If 
a match is not found, the pointer does not aclvance and 
all SUbsequent write cycles are ignored. 
If a read cycle 
occurs at any time during pattern recognition, 
the pres- 
ent sequence 
is aborted 
and the comparison 
register 
pointer is reset. 
Pattern recognition 
continues 
for a total 
of 64 write cycles as described 
above until all the bits in 
the comparison 
register 
have 
been matched 
(this bit 
pattern is shown 
in Figure 1). With a correct 
match for 
64 bits, the Phantom Clock is enabled and data transfer 
to or from the timekeeping 
registers 
can proceed. 
The 
next 64 cycles will cause the Phantom Clock to either r&- 
ceive or transmit 
data on 000, depending 
on the level 
of the OE pin or the WE pin. 
Cycles 
to other locations 
outside the memory 
block can be interleaved 
with CE 
cycles without 
interrupting 
the pattern 
recognition 
S&- 


quence 
or data 
transfer 
sequence 
to the 
Phantom 
Clock. 


PHANTOM 
CLOCK 
REGISTER 
INFORMATION 


The Phantom Clock information 
is contained 
in 8 regis- 
ters of 8 bits, each of which is sequentially 
accessed 
one 
bit at a time 
after 
the 
64-bit 
pattern 
recognition 
s&- 


quence has been completed. 
When updating the Phan- 
tom Clock registers, 
each register 
must be handled 
in 
groups of 8 bits. Writing and reading individual 
bits with- 
in a register 
could produce 
erroneous 
results. 
These 
read/write 
registers 
are defined 
in Figure 2. 


Data contained 
in the 
Phantom 
Clock 
register 
is in 
binary coded decimal format (BCD). 
Reading and writ- 
ing the registers 
is always 
accomplished 
by stepping 
through all 8 registers, starting with bit 0 of register 0 and 
ending with bit 7 of register 7. 


FIGURE 
1: 
PHANTOM 
CLOCK 
REGISTER 
DEFINITION 


The pattern recognition 
in Hex is C5. 3A, A3, SC. C5, 3A, A3. 5C. The odds of this pattern being accidentally 
dupli- 


cated and causing 
inadvertent 
entry to the Phantom Clock is less than 1 in 1019• Thispattem 
is senttothe 
Phantom 
Clock LSB to MSB. 


FIGURE 
2: 
PHANTOM 
CLOCK 
REGISTER 
DEFINITION 


Bit 7 ofthe hours register is defined as the 12- or 24-hour 
mode select bit. 
When 
high, the 12-hour 
mode is se- 


lected. 
In the 12-hour mode, bit 5 is the AM'PM 
bit with 
logic high being 
PM. 
In the 24-hour 
mode, bit 5 is the 
second 
1O-hour bit (20-23 hours). 


OSCILLATOR 
AND RESET BITS 


Bits 4 and 5 of the day register are used to control the 
RESET 
and 
oscillator 
functions. 
Bit 4 controls 
the 
RESET 
(pin 1). When the RESET bit is se~ 
1, 
the RESET 
input pin is ignored. 
When the RESET bit 


is set to logic 0, a low input on the RESET pin will cause 
the Phantom Clock to abort data transfer without chang- 
ing data in the watch registers. 
Bit 5 controls the oscilla- 
tor. When set to logic 1, the oscillator 
is off. 
When set 
to logic 0, the oscillator turns on and the watch becomes 
operational. 
These bits are shipped from the factory set 
to a logic 1. 


ZERO BITS 


Registers 
1, 2, 3, 4, 5, and 6 contain 
one or more bits 
which will always read logic O. When writing these loca- 
tions, either a logic 1 or 0 is acceptable. 


ABSOLUTE 
MAXIMUM 
RATINGS· 


VOLTAGE 
ON ANY PIN RELATIVE 
TO GROUND 
OPERATING 
TEMPERATURE 
STORAGE 
TEMPERATURE 
SOLDERING 
TEMPERATURE 


-0.3V TO +7.0V 
O°C TO 70°C 
-40°C TO +70°C 
260°C 
FOR 10 SECONDS 


*This 
is a stress 
rating only and functional 
operation 
of the device 
at these 
or any other conditions 
above those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for ex1ended 
periods 
of time may affect 
reliability. 


RECOMMENDED 
DC OPERATING 
CONDITIONS 
(O°C TO 70°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply Voltage 
Vcc 
4.5 
5.0 
5.5 
V 


Input Logic 1 
VIH 
2.2 
Vcc+0.3 
V 


Input Logic 0 
VIL 
0.3 
0.8 
V 


DC ELECTRICAL 
CHARACTERISTICS 
(O°C TO 70°C; Vcc = 5V ± 10%) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Leakage 
Current 
IlL 
-1.0 
+1.0 
J.lA 
12 


VO Leakage 
Current 
110 
-1.0 
+1.0 
J.lA 
CE;;::::VIH~VCC 


Output Current @ 2.4V 
IoH 
-1.0 
mA 


Output Current 
@ 0.4V 
101. 
2.0 
mA 


Sta/l<:I)y Current CE = 2.2V 
ICCSl 
5.0 
10 
mA 


Standby 
Current CE = Vcc - 0.5V 
ICCS2 
3.0 
5.0 
mA 


Operating 
Current tevc = 200 ns 
Ice01 
85 
mA 


CAPACITANCE 
(tA = 25°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
10 
pF 


Input/Output 
Capacitance 
Cvo 
5 
10 
pF 


MEMORY 
AC ELECTRICAL 
CHARACTERISTICS 
(OGC TO 70GC; Vcc = 5.0V ± 100k) 


DS1244Y-120 
DS1244Y-150 
OS1244Y-200 
PARAMETER 
SYMBOL 
UNITS 
NOTES 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


Read Cycle Time 
tRC 
120 
150 
200 
ns 


Access Time 
tACC 
120 
150 
200 
ns 


OE to Output Valid 
toE 
60 
70 
100 
ns 


CE to Output Valid 
too 
120 
150 
200 
ns 


OE or CE to Output Active 
teOE 
5 
5 
5 
ns 
5 


Output High Z from Deselection 
too 
40 
70 
100 
ns 
5 


Output Hold from Address 
toH 
5 
5 
5 
ns 
Change 


Write Cycle Time 
twc 
120 
150 
200 
ns 


Write Pulse Width 
twP 
90 
100 
150 
ns 
3 


Address Setup Time 
tAW 
0 
0 
0 
ns 


Write Recovery Time 
twR 
20 
20 
20 
ns 


Output High Z from WE 
toow 
40 
70 
80 
ns 
5 


Output Active from WE 
toEW 
5 
5 
5 
ns 
5 


Data Setup Time 
tos 
50 
60 
80 
ns 
4 


Data Hold Time from WE 
tOH 
20 
20 
20 
ns 
4 


AC TEST CONDITIONS 


Output Load: 
50 pF + 1TTL Gate 
Input Pulse Levels: o-3V 


Timing Measurement Reference Levels 
Input: 
1.5V 
Output: 
1.5V 
Input Pulse Rise and Fall Times: 
5 ns 


PHANTOM 
CLOCK AC ELECTRICAL 
CHARACTERISTICS 
(O°C TO 70°C, Vcc = 4.5 TO 5.5V) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Read Cycle Time 
tRc 
120 
ns 


CE Access Time 
tea 
100 
ns 


OE Access Time 
toE 
100 
ns 


CE to Output 
Low Z 
teoE 
10 
ns 


OE to Output Low Z 
toEE 
10 
ns 


CE to Output High Z 
too 
40 
ns 
5 


OE to Output High Z 
tooo 
40 
ns 
5 


Read Recovery 
tRR 
20 
ns 


Write Cycle Time 
twc 
120 
ns 


Write Pulse Width 
twP 
100 
ns 


Write Recovery 
tWR 
20 
ns 
10 


Data Setup Time 
tos 
40 
ns 
11 


Data Hold Time 
tOH 
10 
ns 
11 


CE Pulse Width 
tcw 
100 
ns 


RESET Pulse Width 
tRST 
200 
ns 


CE High to Power-Fail 
tpF 
0 
ns 


POWER-DOWN/POWER-UP 
TIMING 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


CE at VIH before Power-Down 
tpo 
0 
J.lS 


~ 
Slew from 4.5V to OV 
tF 
300 
J.lS 
(CE at VIH) 


~ 
Slew from OV to 4.5V 
lR 
0 
J.lS 
(CE at VIH) 


CE at VIH after Power-Up 
tREe 
2 
ms - 


SYMBOL 


toR 


MIN 


10 


NOTES 


9 


WARNING 


Under no circumstances 
are negative undershoots, 
of any amplitude, 
allowed when device is in battery backup mode. 


MEMORY 
READ CYCLE 
(NOTE 1) 


MEMORY 
WRITE CYCLE 
1 (NOTES 
2, 6, AND 7) 


MEMORY 
WRITE CYCLE 2 (NOTES 
2 AND 8) 


RESET FOR PHANTOM 
CLOCK 


{-~-' r 


READ CYCLE TO PHANTOM 
CLOCK 


WRITE CYCLE TO PHANTOM 
CLOCK 


,vzJ)==='o=' 
"=J"AIN=STAB_--LE 
==~3v-z-z-z-; 


POWER·DOWN/POWER·UP 
CONDITION 


LEAKAGE 
CURRENT 
IL 


SUPPUEO FROM LITHIUM 
CELL 


NOTES 


1. 
~ 
is high for a read cycle. 
7. 
If the CE: high transition 
occurs prior to or simul- 
taneously 
with the WE high transition, 
the o~ 
2. 
OE = VIH or VL. 
If OE = VIH dUring write cyde, 
buffers remain in a high impedance 
state dunng 
the output buffers 
remain in a high impedance 
this period. 
state. 


If WE is low or the ~ 
low transition 
occurs prior 
~ 
is specified 
as the logical AND of ~ 
and 
8. 
3. 
to or simultaneously 
with the CE: low transition, 
WE. twp is measured 
from the latter of CE or 
the output buffers remain in a high impedance 
WE going low to the earlier of CE or WE going 
state during this period. 
high. 


9. 
The expected 
tOR is defined 
as accumulative 
4. 
~ 
tos are measured 
from the earlier of CE or 
time in the absence 
of Vcc with the dock 
oscilla- 
E going high. 
tor running. 
5. 
These parameters 
are sampled 
with a 50 pF 
10. 
~ 
is a function 
of the latter occurring 
edge of 
load and are not 100% tested. 
EorCE. 
6. 
If the CE low transition 
occurs simultaneously 
11. 
tOH and ~ 
are..!!unction 
of the first occurring 
with or later than the WE low transition 
in Write 
edge of W 
or CEo 
Cycle 1, the output buffers remain in a high im- 
pedance 
state during this period. 
12. 
RST (Pin1) has an internal pull-up 
resistor. 


DS1244Y 
256K NV SRAM WITH PHANTOM 
CLOCK 


PKG 
28-PIN 


DIM 
MIN 
MAX 


A 
IN. 
1.520 
1.540 


MM 
38.61 
39.12 


B 
IN. 
0.720 
0.740 


MM 
18.29 
18.80 


C 
IN. 
0.395 
0.415 


MM 
10.03 
10.54 


0 
IN. 
0.100 
0.130 


MM 
2.54 
3.30 


E 
IN. 
0.017 
0.030 


MM 
0.43 
0.76 


F 
IN. 
0.120 
0.160 


MM 
3.05 
4.06 


G 
IN. 
0.0ll0 
0.110 


MM 
2.29 
2.79 


H 
IN. 
0.590 
0.630 


MM 
14.99 
16.00 


J 
IN. 
0.008 
0.012 


MM 
0.20 
0.30 


K 
IN. 
0.015 
0.021 


MM 
0.38 
0.53 


DALLAS 
SEMICONDUCTOR 
DS1248Y 
1024K NV SRAM with Phantom Clock 


• Real time clock keeps track of hundredthsof 
seconds, 
minutes, 
hours, days, date ofthe month, months, and 
years 


• 128K x 8 NV SRAM directly 
replaces 
volatile 
static 
RAM or EEPROM 


• Embedded 
lithium energy cell maintains 
calendar 0p- 


eration and retains 
RAM data 


• Watch function 
is transparent 
to RAM operation 


• Month and year determine 
the number of days in each 
month 


• Full 10% operating 
range 


• Operating 
temperature 
range OOCto 70°C 


• Accuracy 
is better than ±1 minute/month 
@ 25°C 


• Over 
10 years 
of data retention 
in the absence 
of 
power 


• Available 
in 120, 150 and 200 ns access time 


DESCRIPTION 


The DS1248Y 
1024K NV SRAM with Phantom Clock is 
a fully static nonvolatile 
RAM (organized 
as 128K words 
by 8 bits) with a built-in real time clock. The DS1248Y 
has a self-contained 
lithium energy source and control 
circuitry which constantly 
monitors Vcc for an out-of-tol- 


erance 
condition. 
When 
such a condition 
occurs, 
the 
lithium energy source is automatically 
switched 
on and 
write protection 
is unconditionally 
enabled 
to prevent 
garbled 
data in both the memory 
and real time clock. 


PIN ASSIGNMENT 


RST 
~ 
1 


A16 
;: 2 


A14 
:: 3 


A12 
;; 4 


A7 
:; 5 


A6 
;: 6 


AS 
:; 7 


A4 
;: 8 


A3 
:; 9 


A2 
;: 10 


A1 
:: 11 


NJ 
;: 12 
oao :; 13 


D01 
:: 14 


DQ2 
;; 15 


GND 
;: 16 


32 ~ 
Vce 


31 
:: A15 


30 
;; NC 


29 :: WE 


28 
:; A13 


27 
:: AS 


26 
:; A9 


25 
;: A11 


24 
:; OE 


23 ;: A10 


22 .; CE 


21 ': D07 


20:; 
DQ6 


19 
;; DQ5 


18 :; 0Q4 


17 :: DCl3 


Ao-A16 
Ci: 


GND 
DOo-OCr 
Vcc 
WE 
OE 
NC 
RSi 


Address 
Inputs 


Chip Enable 
Ground 
Data In/Data Out 


Power (+5V) 
Write Enable 


Output 
Enable 
NoConnec:t 


Reset 


The Phantom 
Clock provides 
timekeeping 
information 
including 
hundredths 
of seconds, 
seconds, 
minutes, 
hours, day, date, month, and year information. 
Thedate 
at the end of the month 
is automatically 
adjusted 
for 
months with less than 31 days, including 
correction 
for 
leap 
years. 
The 
Phantom 
Clock 
operates 
in either 
24"hour or 12-hour format with an AM/PM 
indicator. 


The 
DS1248Y 
executes 
a read cycle 
whenever 
WE 
(Write Enable) 
is inactive (high) and CE (Chip Enable) 
is active (low). 
The unique address specified 
by the 17 
address 
inputs (AO-A 16) defines which of the 128K by- 
tes of data is to be accessed. 
Valid data will be available 
to the eight 
data 
output 
drivers 
within 
tAce 
(Access 
Time) after the last address input signal is stable, provid- 
ing that CE and OE (Ou~ 
Enable) 
access times are 
also satisfied. 
If OE and CE access times are not satis- 
fied, then data access must be measured 
from the later 
occurring 
signal (CE or OE) and the limiting parameter 
is either tea for CE or toE for OE rather than address ac- 
cess. 


The DS1248Y 
is in the write mode whenever 
the WE 
and CE signals are in the active (low) state after address 
inputs are stable. The latter occurring falling edge of CE 
or WE will determine 
the start of the write cycle. 
The 
write cycle is terminated 
by the earlier rising edge of CE 
or WE. All address inputs must be kept val id throughout 
the write cycle. 
WE must return to the high state for a 
minimum 
recove~me 
(twR) before another cycle can 
be initiated. 
The OE control signal should be kept inac- 
tive (high) during write cycles to avoid bus contention. 
However, 
if the ~ut 
bus has been enabled 
(CE and 
OE active) then WE will disable the outputs in toow from 
its falling edge. 


DATA RETENTION 
MODE 


The DS1248Y provides full functional 
capability 
for Vee 
greater 
than 4.5 volts 
and write 
protects 
by approxi- 
mately 4.0 volts. 
Data is maintained 
in the absence 
of 
Vec without 
any additional 
support 
circuitry. 
The non- 
volatile static RAM constantly 
monitors Vce. Should the 
supply voltage decay, the RAM automatically 
write pro- 


tects itself. 
All inputs to the RAM become 
"don't care" 
and all outputs are high impedance. 
As Vee falls below 
approximately 
3.0 volts, the power switching circuit con- 
nects the lithium energy source to RAM to retain data. 
During power-up, 
when Vce rises above approximately 
3.0 volts, the power switching 
circuit connects 
external 
Vec 
to the RAM and disconnects 
the lithium 
energy 
source. 
Normal 
RAM operation 
can resume 
after Vee 
exceeds 
4.5 volts. 


Communication 
with the Phantom Clock is established 
by pattern 
recognition 
on a serial bit stream 
of 64 bits 
which 
must be matched 
by executing 
64 consecutive 
write cycles containing 
the proper data on DOO. All ac- 
cesses which occur prior to recognition 
of the 64-bit pat- 
tern are directed 
to memory. 


After recognition 
is established, 
the next 64 read or write 
cycles 
either 
extract 
or update 
data 
in the 
Phantom 
Clock, and memory 
access 
is inhibited. 


Data transfer to and from the timekeeping 
function is ac- 
complished 
with a serial bit stream under control of Chip 
Enable 
(CE), Output 
Enable 
(OE), and Write 
Enable 
(WE). 
Initially, a read cycle to any memory 
location 
us- 
ing the CE and OE control of the Phantom 
Clock starts 
the pattern recognition 
sequence 
by moving a pointer to 
the first bit of the 64-bit comparison 
register. 
Next, 64 
consecutive 
write cycles are executed 
using the CE and 
WE control of the SmartWatch. 
These 
64 write cycles 
are used only to gain access 
to the 
Phantom 
Clock. 
Therefore, 
any address 
to the memory 
in the socket 
is 
acceptable. 
However, 
the write 
cycles 
generated 
to 
gain access to the Phantom Clock are also writing data 
to a location 
in the mated RAM. 
The 
preferred 
way to 
manage 
this requirement 
is to set aside just one ad- 
dress location in RAM as a Phantom Clock scratch pad. 
When the first write cycle is executed, 
it is compared 
to 
bit 0 of the 64-bit 
comparison 
register. 
If a match 
is 
found, the pointer increments 
to the next location of the 
comparison 
register 
and awaits the next write cycle. 
If 
a match is not found, the pointer does not advance 
and 
all subsequent 
write cycles are ignored. 
If a read cycle 
occurs at any time during pattern recognition, 
the pres- 
ent sequence 
is aborted 
and the comparison 
register 
pointer is reset. 
Pattern recognition 
continues 
for a total 
of 64 write cycles as described 
above until all the bits in 
the comparison 
register 
have been 
matched 
(this bit 
pattern is shown 
in Figure 1). With a correct 
match for 
64 bits, the Phantom Clock is enabled and data transfer 
to or from the timekeeping 
registers 
can proceed. 
The 
next 64 cycles will cause the Phantom Clock to either re- 
ceive or transmit 
data on DOO, depending 
on the level 
of the OE pin or the WE pin. 
Cycles to other locations 
outside the memory 
block can be interleaved 
with CE 
cycles without 
interrupting 
the pattern 
recognition 
se- 


quence 
or data 
transfer 
sequence 
to the 
Phantom 
Clock. 


PHANTOM 
CLOCK 
REGISTER 
INFORMATION 


The Phantom Clock information 
is contained 
in 8 regis- 
ters of 8 bits, each of which is sequentially 
accessed 
one 
bit at a time 
after 
the 
64-bit 
pattern 
recognition 
se- 


quence has been completed. 
When updating the Phan- 
tom Clock registers, 
each register 
must be handled 
in 
groups of 8 bits. Writing and reading individual 
bits with- 
in a register 
could prodUce erroneous 
results. 
These 
read/write 
registers 
are defined 
in Figure 2. 


Data 
contained 
in the 
Phantom 
Clock 
register 
is in 
biQary coded decimal 
format (BCD). 
Reading 
and writ- 
ing the registers 
is always 
accomplished 
by stepping 
through all 8 registers, starting with bit 0 of register 0 and 
ending with bit 7 of register 7. 


FIGURE 
1: 
PHANTOM 
CLOCK 
REGISTER 
DEFINITION 


The pattern recognition 
in Hex is C5, 3A, ~, 
SC, C5, 3A, ~,5C. 
The odds of this pattern being accidentally 
dupli- 


cated and causing inadvertent 
entry to the Phantom Clock is less than 1 in 1019. This pattern is sent to the Phantom 
Clock LSB to MSB. 


FIGURE 
2: 
PHANTOM 
CLOCK REGISTER 
DEFINITION 


Bit 7 of the hours register is defined as the 12- or 24-hour 
mode select bit. 
When 
high, the 12-hour 
mode is se- 


lected. 
In the 12-hour mode, bit 5 is the AM/PM bit with 
logic high being 
PM. 
In the 24-hour 
mode, bit 5 is the 
second 
1O-hour bit (20-23 hours). 


OSCILLATOR 
AND RESET BITS 


Bits 4 and 5 of the day register are used to control the 
RESET 
and 
oscillator 
functions. 
Bit 4 controls 
the 


RES'i! 
~n 
1). When the RESET bit is se~ 
1.- 
the R 
S 
input pin is ignored. 
When the RESET bit 


is set to logic 0, a low input on the RESET pin will cause 
the Phantom Clock to abort data transfer without chang- 
ing data in the watch registers. 
Bit 5 controls the oscilla- 
tor. When set to logic 1, the oscillator 
is off. 
When set 
to logic 0, the oscillator turns on and the watch becomes 
operational. 
These bits are shipped from the factory set 
to a logic 1. 


ZERO BITS 


Registers 
1, 2, 3, 4, 5, and 6 contain 
one or more bits 
which will always read logic O. When writing these loca- 
tions, either a logic 1 or 0 is acceptable. 


ABSOLUTE 
MAXIMUM 
RATINGS· 


VOLTAGE 
ON ANY PIN RELATIVE 
TO GROUND 


OPERATING 
TEMPERATURE 
STORAGE 
TEMPERATURE 
SOLDERING 
TEMPERATURE 


-0.3V TO +7.0V 
O°C TO 70°C 
-40°C TO +70°C 
260°C 
FOR 10 SECONDS 


·This 
is a stress 
rating only and functional 
operation 
of the device 
at these or any other conditions 
above 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


RECOMMENDED 
DC OPERATING 
CONDITIONS 
(O°C TO 70°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply Voltage 
Vcc 
4.5 
5.0 
5.5 
V 


Input Logic 1 
VIH 
2.2 
Vcc+0.3 
V 


Input Logic 0 
VIL 
-0.3 
0.8 
V 


DC ELECTRICAL 
CHARACTERISTICS 
(O°C TO 70°C; Vcc = 5V ± 1(010) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Leakage 
Current 
IlL 
-1.0 
+1.0 
J.lA 
12 


1/0 Leakage 
Current 
110 
-1.0 
+1.0 
J.lA 
CE~VIH~VCC 


Output Current @ 2.4V 
10H 
-1.0 
mA 


Output Current @ OAV 
IOL 
2.0 
mA 


Standby 
Current CI: = 2.2V 
ICCS1 
5.0 
10 
mA 


Standby 
Current CI: = Vcc 
- 0.5V 
ICCS2 
3.0 
5.0 
mA 


Operating 
Current tevc = 200 ns 
ICCOI 
85 
mA 


CAPACITANCE 
(tA = 25°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitanoe 
CIN 
5 
10 
pF 


Input/Output 
Capacitanoe 
Cvo 
5 
10 
pF 


MEMORY 
AC ELECTRICAL 
CHARACTERISTICS 
(O°C TO 70°C; Vcc = 5.0V ± 10%) 


DS1248Y-120 DS1248Y-150 OS1248Y-200 
PARAMETER 
SYMBOL 
UNITS 
NOTES 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


Read Cycle lime 
tRC 
120 
150 
200 
ns 


Access lime 
tACC 
120 
150 
200 
ns 


OE to Output Valid 
toE 
60 
70 
100 
ns 


CE to Output Valid 
too 
120 
150 
200 
ns 


OE or CE to Output Active 
teOE 
5 
5 
5 
ns 
5 


Output High Z from Deselection 
too 
40 
70 
100 
ns 
5 


Output Hold from Address 
toH 
5 
5 
5 
ns 
Change 


Write Cycle lime 
twc 
120 
150 
200 
ns 


Write Pulse Width 
twP 
90 
100 
150 
ns 
3 


Address Setup lime 
tAW 
0 
0 
0 
ns 


Write Recovery lime 
tWR 
20 
20 
20 
ns 


Output High Z from WE 
toow 
40 
70 
80 
ns 
5 


Output Active from WE 
toEW 
5 
5 
5 
ns 
5 


Data setup lime 
tos 
50 
60 
80 
ns 
4 


Data Hold lime from WE 
tOH 
20 
20 
20 
ns 
4 


AC TEST CONDITIONS 
Output Load: 
50 pF + 1TTL Gate 
Input Pulse Levels: 0-3V 


liming Measurement Reference Levels 
Input: 
1.5V 
Output: 
1.5V 
Input Pulse Rise and Fall limes: 
5 ns 


PHANTOM 
CLOCK 
AC ELECTRICAL 
CHARACTERISTICS 
(O°C TO 70°C, Vcc = 4.5 TO 5.5V) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Read Cycle Time 
tRC 
120 
ns 


CE Access 
Time 
teo 
100 
ns 


OE Access Time 
toE 
100 
ns 


CE to Output 
Low Z 
teoE 
10 
ns 


OE to Output 
Low Z 
toEE 
10 
ns 


CE to Output 
High Z 
too 
40 
ns 
5 


OE to Output 
High Z 
tooo 
40 
ns 
5 


Read Recovery 
tRR 
20 
ns 


Write Cycle Time 
twc 
120 
ns 


Write Pulse Width 
twP 
100 
ns 


Write Recovery 
tWR 
20 
ns 
10 


Data Setup Time 
tos 
40 
ns 
11 


Data Hold Time 
toH 
10 
ns 
11 


CE Pulse Width 
tew 
100 
ns 


RESET Pulse Width 
tRST 
200 
ns 


CE High to Power-Fail 
tpF 
0 
ns 


POWER-DOWN/POWER-UP 
TIMING 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


CE at VIH before Power-Down 
tpo 
0 
!!S 


'{cc Slew from 4.5V to OV 
IF 
300 
!!S 


(CE at VIW 
'{cc Slew from OV to 4.5V 
tR 
0 
!!S 


(CE atV1w 


CE at VIH after Power-Up 
tREC 
2 
ms 


WARNING 


Under no circumstances 
are negative undershoots, 
of any amplitude. 
allowed when device is in battery backup mode. 


MEMORY 
READ CYCLE 
(NOTE 1) 


MEMORY 
WRITE CYCLE 
1 (NOTES 
2, 6, AND 7) 


MEMORY 
WRITE CYCLE 
2 (NOTES 
2 AND 8) 


RESET FOR PHANTOM 
CLOCK 


READ CYCLE 
TO PHANTOM 
CLOCK 


WRITE CYCLE TO PHANTOM 
CLOCK 


I r 
~s 
• 
~H~ 
o~7~Z~Z-Z-~=======DA"=AIN=sr=AB=LE====~--Z-/--Z-; 


POWER·DOWN/POWER·UP 
CONDITION 


LEAKAGE 
CURRENT 
IL 
SUPPUEO FROM LITHIUM 
CELL 


NOTES 


1. 
WE is high for a read cycle. 


2. 
OE = VIH or VIl. 
If OE = VIH during write cycle, 
the output buffers remain in a high impedance 
state. 


3. 
twp is specified 
as the logical AND of ~ 
and 
WE. twp is measured 
from the latter of CE or 
WE going low to the earlier of CE or WE going 
high. 


4. 
!01:1! tos are measured 
from the earlier of CE or 
WE going high. 


5. 
These parameters 
are sampled 
with a 50 pF 
load and are not 100% tested. 


6. 
If the CE low transition 
occurs simultaneously 
with or later than the WE low transition 
in Write 
Cycle 1, the output buffers remain in a high im- 
pedance 
state during this period. 


7. 
If the CE high transition 
occurs prior to or simul- 


taneously 
with the WE high transition, 
the 0U!put 
buffers remain in a high impedance 
state dUring 
this period. 


8. 
If WE is low or the WE low transition 
occurs prior 
to or simultaneously 
with the ~ 
low transition, 
the output buffers remain in a high impedance 
state during this period. 


9. 
The expected 
tOR is defined 
as accumulative 
time in the absence 
of Vcc with the clock oscilla- 
tor running. 


10. 
tWR is a function 
of the latter occurring 
edge of 
WEorCE. 


11. 
tOH and ~ 
are~unction 
of the first occurring 
edge of WE or CEo 


12. 
RST (Pin1) has an internal pull-up 
resistor. 


DS1248Y 
1024K NV SRAM WITH PHANTOM 
CLOCK 


PKG 
32-PIN 


DIM 
"N 
MAX 


A IN. 
1.720 
1.740 


MM 
43.69 
44.20 


BIN. 
0.720 
0.740 


MM 
18.29 
18.80 


C IN. 
0.395 
0.415 


MM 
10.03 
10.54 


DIN. 
0.090 
0.120 


MM 
2.29 
3.05 


E IN. 
0.017 
0.030 


MM 
0.43 
0.76 


FIN. 
0.120 
0.160 


MM 
3.05 
4.06 


GIN. 
0.090 
0.110 


MM 
2.20 
2.711 


H IN. 
0.590 
0.630 


MM 
14.119 
16.00 


J IN. 
0.008 
0.012 


MM 
0.20 
0.30 


KIN. 
0.015 
0.021 


MM 
0.38 
0.53 


DALLAS 
SEMICONDUCTOR 
051283 
Watchdog Timekeeper Chip 


• Keeps track of hundredths 
of seconds, 
seconds, 
min- 
utes, hours, days, date of the month, 
months, 
and 
years 


• Watchdog 
timer restarts an out-of-control 
processor 


• Alarm function provides 
notice of real time related oc- 


currences 


• Designed for battery operation 


• Programmable 
interrupts 
and square 
wave 
outputs 
maintain 
28-pin JEOEC footprint 


• All registers 
are individually 
addressable 
via the ad- 
dress and data bus 


• Accuracy 
is better than ±2 minutes/month 
at 25°C 


• 50 bytes of user nonvolatile 
RAM 


• Optional 
28-pin SOIC surface 
mount package 


• Low-power 
CMOS circuitry is maintained 
on less than 
1 !JA in standby 
mode 


DESCRIPTION 


The OS1283 Watchdog 
Timekeeper 
Chip is a self- con- 


tained real time clock, alarm, watchdog 
timer, and inter- 
val timer in a 28-pin JEOEC DIP or 28-pin SOIC surface 
mount package. The OS1283 is specifically 
designed to 
maintain 
internal 
operations 
from a single low voltage 
supply. 
In fact, the only two external 
components 
ra- 


INlA 


Xl 


X2 


VOO 


WE 


INTB(INTB) 


vBAl 


RCLR 
saw 


OE 


INlP 


OE 


D07 


DCl6 


DCl5 


DQ4 


DQ3 


AS 


AI. 


A3 


/l2 


Al 


AO 
oao 


DOl 


DQ2 


GND 


INlA 


Xl 


X2 


NO 


AS 


AI. 


A3 


/l2 


Al 


AO 
oao 


DOl 


DQ2 


GND 


VOC 


WE 


INTB(INTB) 


vBAl 


RCLR 


SaN 


OE 


INlP 
OE 


007 


DQ6 


DOS 


DQ4 


DQ3 


0512835 
28-Pln 
SOlO 
(330 mil) 
NOTE: 
Pin 4 must be left disconnected. 


quired by the OS1283 are a battery 
and crystal. 
For a 
complete 
description 
of operating 
conditions, 
electrical 
characteristics, 
bus timing, 
and pin descriptions 
other 
than X1. X2, VBAl. VOO, and RCLR, see the OS1286 
Watchdog 
Timekeeper 
data sheet. 


PIN# 
NAME 
110 
DESCRIPTION 


1 
INTA 
0 
Interrupt 
Output A 


2-3 
X1,X2 
I 
32.768 
KHz Crystal 


4 
NC 
- 
No Connection 


5-10 
AO-A5 
I 
Address 
Inputs: 


A5=Pin5; 
AO=Pin 10 


11 
DOO 
VO 
Data Input/Output 


12 
D01 
VO 
Data Input/Output 


13 
D02 
VO 
Data Input/Output 


14 
GND 
- 
Ground 


15 
D03 
VO 
Data Input/Output 


16 
D04 
VO 
Data Input/Output 


17 
D05 
VO 
Data Input/Output 


18 
D06 
VO 
Data Input/Output 


19 
D07 
VO 
Data Input/Output 


20 
CE 
I 
Chip Enable 


21 
INTP 
0 
Interrupt 
Output 
P 


22 
OE 
0 
Output 
Enable 


23 
SOW 
0 
Square Wave 


Output 


24 
RCLR 
I 
RAM Clear 


25 
VSAT 
I 
Battery 
Input 


26 
INTB 
0 
Interrupt 
Output B 


(INTB) 


27 
WE 
I 
Write Enable 


28 
Vcc 
I 
Vcc 
Input 


X1, X2 - Connections 
for a standard 
32.768 KHz quartz 


crystal, 
Oaiwa 
part 
no. 
OT-26S, 
Seiko 
part 
no. 


DS-VT-200, 
or equivalent. 
The internal oscillator 
circuit- 


ry is designed 
for operation 
with a crystal having a load 


capacitance 
(Cd 
of 6 pF. A trimming 
capacitor 
can be 
used to trim in the oscillator 
frequency. 
Crystals 
can be 


ordered from Dallas Semiconductor 
Part # OSOO32. 


VBAT - Battery 
input for a battery 
or power 
supply be- 


tween 5.5 volts and 2.5 volts. When the DS1283 is pow- 
ered by the VSATpin alone, Vcc and VSAT must be con- 
nected 
together. 
When 
a single 
supply 
is used, 
input 


and output 
levels and timing 
are only guaranteed 
be- 


tween the ranges of 4.5 volts and 5.5 volts. In this mode, 
the active current drain is 2 mA (CE = Vld, the standby 
current 
is 0.5 mA (CE = V1H), 
and the data retention 


mode is less than 1 fJA typical and 1.5 fJA maximum 
at 


5.5 volts (CE = VSAT - 0.2 volts). These 
current 
drain 


specifications 
are stated with all outputs 
unloaded. 


Vcc - +5 volt input for connection 
to the Vcc 
supply. 


This supply input is used for inputs and outputs only as 
the internal functions 
of the device are powered 
by the 


VBAT pin. The Vcc voltage 
range should never exceed 


VSAT by more than 0.3 volts and VSAT is normally 
con- 


nected to V cc. In order to guarantee 
timing 
and input! 


output levels, both V cc and VSAT must be between 
4.5 


and 5.5 volts. However, the OS1283 maintains 
internal 


functions 
with V cc input as low as 2.5 volts. 


'RCl:R - The RCCR pin is used to clear (set to logic 1) 
all 50 bytes of user nonvolatile 
RAM but does not affect 


the registers 
involved 
with time, alarm, 
and watchdog 


functions. 
In order to clear the RAM, 
RCLR 
must be 


forced to an input logic 0 (-0.3 to +0.8 volts). The RcLR 
function 
is designed 
to be used via human 
interface 


(shorting to ground manually or by switch) and not to be 
driven with external buffers. This pin is internally 
pulled 


up and should be left floating 
when not in use. 


INTB - Interrupt B on the OS1283 operates 
identical to 


interrupt 
B on the 
DS1286 
except 
that 
the sink and 


source current is limited to 500 fJA. This pin should be 
pushed 
up or pulled down if not used. 


INTP - Interrupt 
P on the DS1283 was a missing or no 


connection 
pin on the OS1286. This interrupt 
works 
in 


the same manner as INTA as programmed 
by the IPSW 


bit. However, 
INTP is also logically ORed with the MSB 


of the date register (see Figure 1). This bit is called the 
INP bit on the DS1283 
and is forced 
to zero on the 


OS1286. When the INP bit (interrupt 
P bit) is set to log- 
ical one, interrupt 
P will be held active low. When INP is 


seU~logical 
zero, INTP is always at the same logic state 


as TNTA. This pin is an open drain capable 
of sinking 
4 


mA. 


CLOCK, CALENDAR, 
TIME OF DAYALARM 
REGISTERS 


THIS BIT IS FORCED 
TO ZERO ON THE 
0$1286 


(RETRIGGERABLEI 
REPETITIVE COUNTDOWN 
ALARM) 


WATCHDOG 
ALARM 
REGISTERS 


ADDRESS 
IBIT 7 I 
~~~~~~~~~ 


o I 
0.1 SECONDS 


1 
Q~1_0_S_E_C_0_N_DS__ 
~ 
S_EC_0_N_DS~ 
_ 


2 GJ 10 
MINUTES 


3 
0~_10_M_I_N_A_LA_R_M_~ 
__ 
~_M_IN_A_LAR~M~~~_ 


4 
~~ 
H_O_U_RS 
_ 


5 
~~_~_H_R_ALAR~_M~~~_ 


6 I 
0 
0 


7 
0_0 
0 
0 
0_...L...._DA_Y_A_LAR 
__ M_---J 


I 
RANGE 


I 


0<l-4l9 


I 
00-59 


I 


00-59 


I 


00-59 


I 


01-12+AIP 


00-23 


I 


01-12+AIP [II 


00-23 


I 
01-07 


I 


01-07 


I 


01--'31 


I 


01-12 


I 
llG-'l1l 


~1_1_0_D_AT_E_-'" 
D_AT_E 
--J 


II 
~~ 
M_O_N_T_HS 
~ 


051283 28 PIN DIP 


PKG 
28-PIN 


DIM 
MIN 
MAX 


AIN. 
1.445 
1.470 


MM 


BIN. 
0.530 
0.550 


MM 


CIN. 
0.140 
0.160 


MM 


DIN. 
0.600 
0.625 


MM 


EIN. 
0.015 
0.040 


MM 


FIN. 
0.120 
0.145 


MM 


GIN. 
O.O~ 
0.110 


MM 


HIN. 
0.625 
0.675 


MM 


JIN. 
0.008 
0.012 


MM 


KIN. 
0.015 
0.022 


MM 


1 
--~I 


Ds128328 PIN sOle 


PKG 
28·PIN 


DIM 
MIN 
MAX" 


AIN. 
0.706 
0.728 
MM 
17.93 
18.49 


BIN. 
0.338 
0.350 
MM 
8.58 
8.89 


CIN. 
0.088 
0.110 
MM 
2.18 
2.79 


DIN. 
0.020 
0.050 
MM 
0.58 
1.27 


EIN. 
0.002 
0.014 
MM 
0.05 
0.36 


FIN. 
0.090 
0.124 
MM 
2.29 
3.15 


GIN. 
0.050 
BSC 
MM 
1.27 


HIN. 
0.460 
0.480 
MM 
11.68 
12.19 


JIN. 
0.006 
0.013 
MM 
0.15 
0.33 


KIN. 
0.014 
0.020 
MM 
0.36 
0.51 


_______ 
•• 
1- 


LIJ.:I:UJJ 
CJJ.:I:IJ.:JC 
11- 
A 
~IT 


DALLAS 
SEMICONDUCTOR 
051284 
Watchdog Timekeeper Chip 


• Keeps track of hundredths 
of seconds, 
seconds, 
min- 
utes, 
hours, 
days, date 
of the month, 
months, 
and 
years 


• Watchdog 
timer restarts an out-of-control 
processor 


• Alarm function 
schedules 
real-time 
related activities 


• Programmable 
interrupts 
and square 
wave outputs 
maintain 
28-pin JEDEC 
footprint 


• All registers 
are individually 
addressable 
via the ad- 
dress and data bus 


• Accuracy 
is better than ±1 minute/month 
at 2SoC 


• SObytes of user NV RAM 


• Optional 
28-pin PLCC surface 
mount package 


• Low-power 
CMOS circuitry 
is maintained 
on less than 
O.S J1Awhen power is supplied 
from battery input 


DESCRIPTION 


The OS 1284 Watchdog 
Timekeeper 
Chip is a self-con- 
tained real-time clock, alarm, watchdog 
timer, and inter- 
val timer in a 28-pin JEDEC 
DIP package 
or a 28-pin 
PLCC surface 
mount package. 
An external crystal and 
battery 
are the only components 
required 
to maintain 
tim&-of-day 
and memory status in the absence of power. 
For a complete 
description 
of operating 
conditions, 
electrical 
characteristics, 
bus timing, 
and pin descrip- 


PIN ASSIGNMENT 


INTA 
vcc 


X1 
WE 


X2 
INTB(INTB) 
iil 
.... 


NC 
v eAT 
~ 


AS 
RCLR 
ON_~g~~ 
zxx_> 
A4 
SCMI 


A3 
OE 
AS 
5 
•• 
, 
2 
1 28 272e25 
VBAT 


A2 
GND 
A40 
2' 
RCLR 
A31 
23 sow 
A1 
CE 
A2" 
2. 
OE 
AO 
007 
A1 ° 
21 
GND 
oao 
006 
AO 
10 
20 
CE 


DO' 
DOSDQO 
" 1215 14 15 11 171.11 
007 


DQ2 
DQ4 
5a~8a8(s 
GND 
003 
0000000 


DS1284 
0512840 
2&-Pin DIP (600mil) 
28-Pln 
PLCC 


PIN DESCRIPTION 
lNTA 
- 
Interrupt 
Output A 


INTB(INTB) 
- 
Interrupt 
Output 
B 
AO-AS 
- 
Address 
Inputs 
DOO-D07 
- 
Data Input/Output 


CE 
- 
Chip Enable 
OE 
- 
Output 
Enable 
WE 
- 
Write Enable 


Vcc 
- 
+S Volts 
GND 
- 
Ground 
NC 
- 
No Connection 
SOW 
- 
Square Wave Output 


X1,X2 
- 
32.768 kHz Crystal 
Connections 
- 
+3 Volt Battery 
Input 


- 
RAM Clear 


tions 
other 
than 
X1, X2, VSAT, and 
RCLR, 
see 
the 
DS1286 Watchdog 
Timekeeper 
data sheet. 


X1, X2 - Connections 
for a standard 32.768 kHz quartz 


crystal, 
Daiwa 
part 
part 
no. DT-26S, 
Seiko 
part 
no. 
DS- VT-200, or equivalent. 
The internal oscillator circuit- 
ry is designed 
for operation with a crystal having a speci- 


fied load capacitance 
(Cd of 6 pF. A trimming 
capacitor 


can be used to trim in the oscillator frequency. 
Crystals 
can be ordered from Dallas Semiconductor. 
Order part 


number 
DSOO32. 


VBAT - Battery 
input for any standard 
3-volt lithium cell 
or other energy source. Battery voltage must be held be- 
tween 2.4 and 3.7 volts for proper operation. 
The nomi- 
nal write 
protect 
trip point voltage 
at which 
access 
to 


registers 
containing 
time, watchdog, 
alarm, and RAM 
information 
is denied 
is set by internal circuitry 
as 1.26 


X VBAT. A maximum 
load of 0.5 flA at 25°C in the ab- 


sence of power should be used to size the external ener- 
gy source. 
An optional 
ground 
pin is provided 
for con- 


nection to battery negative. This pin should begrounded 
but can be left floating. 


RCLR - The RCLR pin is used to clear (set to logic 1) all 
50 bytes of user NV RAM but does not affect the regis- 
ters involved with time, alarm, and watchdog 
functions. 


In order to clear the RAM, 
RCLR must be forced to an 
input logic zero (-0. 3 to +0.8 volts) during battery back- 
up mode when Vco is not applied. 
The RCLR function 
is designed 
to be used via human interface 
(shorting 
to 


ground or by switch) and not be driven with external buff- 
ers. This pin is internally 
pulled up and should 
be left 


floating when not 
in use. 


D51284Q 
28 PIN PLCC WATCHDOG 
TIMEKEEPER 


f--A-I 
45Deg. 


n 


/ 


Bl 
...i. 


B 
0 
CL 
.- 
1L 
:Jt:J 1:1 
0 


[-1 
I-- 02 --l 


PKG 
28-PIN 


DIM 
IIIN 
IIAX 


AIN. 
0.300 BSC 


MM 
7.62 


BIN. 
0.442 
0.462 


MM 
17.68 
11.73 


DIN. 
0.480 
0.500 


MM 
12.2 
12.7 


02 IN. 
0.3llO 
0.430 


MM 
Q.Ql 
10.92 


EIN. 
0.0lIO 
0.120 


MM 
2.2Q 
3.05 


E2IN. 
0.3QO 
0.430 


MM 
9.91 
10.92 


FIN. 
0.015 
0.020 


MM 
0.38 
0.518 


HIN. 
0.100 
0.020 


MM 
2.54 
0.518 


05128428 
PIN DIP WATCHDOG 
TIMEKEEPER 


PKG 
28-PIN 


DIM 
MIN 
MAX 


AIN. 
1.445 
1.470 
MM 


BIN. 
0.530 
0.550 
MM 


CIN. 
0.140 
0.160 
MM 


DIN. 
0.600 
0.625 
MM 


EIN. 
0.015 
0.040 
MM 


FIN. 
0.120 
0.145 
MM 


GIN. 
0.090 
0.110 
MM 


HIN. 
0.625 
0.675 
MM 


J IN. 
0.008 
0.012 
MM 


KIN. 
0.015 
0.022 
MM 


1 


-- 
•. I 


DALLAS 
SEMICONDUCTOR 


051285, 051285Q 


Real Time Clock 


• Drop-in 
replacement 
for IBM AT computer 
clock/ca- 
lendar 


• Pin configuration 
closely matches 
MC146818A 


• Counts 
seconds, 
minutes, 
hours, 
days, 
day of the 


week, date, month, and year with leap year compen- 
sation 


• Binary or BCD representation 
of time, calendar, 
and 
alarm 


• Daylight Savings 
lime 
option 


• Selectable 
between 
Motorola 
and Intel bus timirlg 


• Multiplex 
bus for pin efficiency 


• Interfaced 
with software 
as 64 RAM locations 


- 14 bytes of clock and control registers 
- 50 bytes of general 
purpose 
RAM 


• Programmable 
square wave output signal 


• Bus compatible 
interrupt 
signals (IRQ) 


• Three 
interrupts 
are separately 
software-maskable 


and testable 
- lime-of-day 
alarm once/second 
to once/day 
- Periodic 
rates from 122 !4A to 500 ms 
- End of clock update cycle 


• Optional 
28-pin 
PLCC surface 
mount package 


The DS 1285 Real lime 
Chip is a direct replacement 
for 
the MC146818A 
in IBM AT computer 
clock/calendar 


and other applications. 
An external crystal and battery 
are 
the 
only 
components 
required 
to 
maintain 


time-of-day 
and memory status in the absence of power. 
For a complete 
description 
of operatirlg 
conditions, 
electrical 
characteristics, 
bus timing, 
and pin descrip- 


tions 
other 
than 
X1, 
X2, VeAT, and 
RCLR, 
see the 


DS 1287 data sheet. 


MOT 


Xl 


X2 


ADO 


ADl 


AD2 


AD3 


AD4 


ADS 


AD6 


AD7 


GND 


Vcc 
SctN 


NC 


RClR 


VBAT 


IRO 


RESET 
os 


GND 
RiW 


/IS 
os 


OS1285 2+-PIN DIP 
DS1285S 2+-PIN SOIC 


bog~o 
~x::Ez>(/)z 


RClR 


VBAT 
IRO 


RESET 
os 


GND 
RiW 


'" 
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0 ICIlCIl 0 
~z~~o<z 


DS12850 28-PlN PlCC 


PIN DESCRIPTION 


ADO-AD7 
- 
MUltiplexed 
Address/Data 
Bus 
NC 
- 
No Connection 
MOT 
- 
Bus Type Selection 
CS 
- 
Chip Select 
AS 
- 
Address 
Strobe 
RJW 
- 
ReadlWrite 
Input 


DS 
- 
Data Strobe 
RESET 
- 
Reset Input 
IRQ 
- 
Interrupt 
Request 
Output 


SQW 
- 
Square Wave Output 


Vee 
+5 Volt Supply 
GND 
- 
Ground 
X1,X2 
- 
32.768 kHz Crystal Connections 
.YaA:L. 
- 
+3 Volt Battery 
Input 


RCLR 
- 
RAM Clear 


X1, X2 • Connections 
for a standard 32.768 kHz quartz 
crystal, 
Oaiwa part number OT-26S, Seiko part number 
OS- VT-200, or equivalent. 
The internal oscillator circuit- 


ry is designed 
for operation with a crystal having a speci- 
fied load capacitance 
(CL) of 6 pF. A variable trimming 
capacitor 
may be required for extremely 
high precision 
timekeeping 
applications. 
Crystals can be ordered from 
Oallas Semiconductor. 
Order part number 
OS9032. 


V BAT - Battery 
input for any standard 
3 volt lithium cell 
or other energy 
source. 
Battery voltage 
must be held 
between 
2.5 and 3.7 volts for proper 
operation. 
The 
nominal write protect trip point voltage 
at which access 


to the real time clock and user RAM is denied 
is set by 
the internal circuitry as 1.26 x VBAT. A maximum 
load of 
.5 J.1Aat 25°C in the absence 
of power should be used 
to size the external 
energy source. 


RCLR - The RCLR pin is used to clear (set to logic 1) all 
50 bytes of general purpose RAM but does not affect the 
RAM associated 
with the real time clock. 
In order to 
clear the RAM, RCLR 
must be forced to an input logic 
0(-0.3 to +0.8 volts) dUri~ 
ba~ery back-up 
mode when 
Vcc 
is not applied. 
The 
CL 
function 
is designed 
to 
be used via human interface (shorting 
to ground 
manu- 
ally or by switch) and not to be driven with external buff- 
ers. This pin is internally 
pulled up. 


05128524 PIN DIP 


PKG 
24-PIN 


DIM 
MIN 
MAX 


A IN. 
1.245 
1.270 
MM 
31.62 
32.25 


BIN. 
0.530 
0.550 
MM 
13.46 
13.G7 


C IN. 
0.145 
0.165 
MM 
3.68 
4.1G 


DIN. 
0.600 
0.625 
MM 
15.24 
15.88 


E IN. 
0.015 
0.050 
MM 
0.380 
1.27 


FIN. 
0.120 
0.145 
MM 
3.05 
3.68 


GIN. 
O.OQO 
0.110 
MM 
2.2G 
2.7G 


H IN. 
0.625 
0.675 
MM 
15.88 
17.15 


J IN. 
0.008 
0.012 
MM 
0.20 
0.30 


KIN. 
0.015 
0.022 
MM 
0.38 
O.SSG 


051285 24 PIN sOle 


PKG 
24-PIN 


DIM 
MIN 
MAX 


A IN. 
0.602 
0.612 


MM 
15.29 
15.54 


BIN. 
0.290 
0.300 


MM 
7.37 
7.65 


C IN. 
0.089 
0.095 


MM 
2.26 
2.41 


E IN. 
0.004 
0.012 


MM 
0.102 
0.30 


FIN. 
0.094 
0.105 


MM 
2.38 
2.68 


GIN. 
0.050 BSC 
MM 
1.27BSC 


H IN. 
0.398 
0.416 


MM 
10.11 
10.57 


J IN. 
0.009 
0.013 


MM 
0.229 
0.33 


KIN. 
0.013 
0.019 


MM 
0.33 
0.48 


L1N. 
0.016 
0.040 


MM 
0.406 
1.02 


phi 
0' 
8' 


DS128SQ 28 PIN PLCC 


PKG 
28·PIN 


DIM 
M" 
MAX 


AIN. 
0.300 REF 


MM 
7.62 


8 IN. 
0.442 
0.462 
MM 
17.68 
11.73 


81 IN. 
0.013 
0.021 
MM 
0.33 
0.53 


CIN. 
0.027 
0.033 
MM 
0.68 
0.84 


DIN. 
0.480 
0.500 
MM 
12.2 
12.7 


EIN. 
0.090 
0.120 
MM 
2.29 
3.05 


FIN. 
0.020 
MIN 
MM 
0.51 
MIN 


GIN. 
0.390 
0.430 
MM 
9.91 
10.92 


HIN. 
0.165 
0.180 
MM 
4.19 
4.57 


DALLAS 
SEMICONDUCTOR 
051286 
Watchdog Timekeeper 


• Keeps track of hundredths 
of seconds, 
seconds, 
min- 
utes. 
hours, days, 
date of the month, 
months, 
and 
years 


• Watchdog 
timer restarts an out-of-control 
processor 


• Alarm function 
schedules 
real tim&-related 
activities 


• Embedded 
lithium energy cell maintains 
time, watch- 


dog, user RAM, and alarm information 


• Programmable 
interrupts 
and square 
wave 
outputs 
maintain 
28-pin JEDEC 
footprint 


• All registers 
are individually 
addressable 
via the ad- 


dress and data bus 


• Accuracy 
is better than ±1 minuta'month 
at 25°C 


• Greater than 10 years of timekeeping 
in the absence 
ofVee 


• 50 bytes of user NV RAM 


DESCRIPTION 


The DS1286 Watchdog 
Timekeeper 
is a self-contained 
real time clock, alarm, watchdog 
timer, and interval tim- 


er in a 28-pin JEDEC 
DIP package. 
The DS1286 con- 


tains an embedded 
lithium energy source and a quartz 
crystal which 
eliminates 
the need for any external 
cir- 
cuitry. 
Data contained 
within 64 eight-bit 
registers 
can 
be read or written in the same manner as bytewide static 
RAM. Data is maintained 
in the Watchdog 
Timekeeper 
by intelligent 
control circuitry which detects the status of 


NO 


NO 


fJO 


A4 


A3 


/l2 


Al 
M 
10 
oao 


DOl 


DQ2 
;: 13 


GND I] 14 


TN'fA 


INTB(INTB) 
AQ-A5 


DOO-007 
CE' 
OE 
WE 


Vee 
GND 
NC 


SOW 


Interrupt 
Output A 


Interrupt 
Output 
B 
Address 
Inputs 
Data Input/Output 
Chip Enable 


Output 
Enable 


Write Enable 
+5 Volts 
Ground 
No Connection 


Square Wave Output 


Vee and write protects 
memory when Vee is out of tol- 


erance. 
The lithium energy 
source 
can maintain 
data 
and real time for over ten years in the absence 
of Vee. 
Watchdog 
Timekeeper 
information 
includes 
hun- 
dredths of seconds, seconds, minutes, hours, day, date, 
month, and year. The date at the end of the month is au- 
tomatically 
adjusted for months with less than 31 days. 
including correction 
for leap year. The Watchdog 
Tim&- 


keeper operates 
in either 24 hour or 12 hour format with 


an AM/PM 
indicator. 
The 
watchdog 
timer 
provides 
alarm windows 
and interval 
timing 
between 
0.01 sec- 
onds and 99.99 seconds. 
The real time alarm provides 
for preset times of up to one week. 


OPERATION 
- READ REGISTERS 


The 
OS 1286 
executes 
a read 
cycle 
whenever 
WE 
(Write Enable) is inactive 
(High) and CE (Chip Enable) 
and OE (Output 
Enable) 
are active (Low). 
The unique 
address specified 
by the six address inputs (AO-A5) de- 
fines which of the 64 registers 
is to be accessed. 
Valid 
data will be available 
to the eight data output drivers 
within tACC (Access 
Time) after the last address 
input 
signal is stable, provid~ 
that CE and OE access times 
are also satisfied. 
If OE and CE access times are not 
satisfied, 
then data access must be measured 
from the 
latter occurring 
signal 
(CE or OE) and the limiting 
pa- 
rameter is either tee for CE or toE for OE rather than ad- 
dress access. 


OPERATION 
- WRITE REGISTERS 


The 
051286 
is in the write 
mode 
whenever 
the WE 
(Write Enable) and CE (Chip Enable) signals are in the 
active 
(Low) state after the address 
inputs are stable. 
The latter occurring 
falling edge of CE or WI: will deter- 
mine the start ofthe write cycle. The write cycle is termi- 
nated by the earlier rising edge ofCE or WE. All address 
inputs must be kept valid throughoutthewrite 
cycle. WE 
must return to the high state for a minimum 
recovery 
state (tWR) before another 
cycle can be initiated. 
Data 
must be valid on the data bus with sufficient Data Set Up 
(tos) and Data Hold Time (tOH)with respect to the earlier 
rising edge of CE or WE. The OE control signal should 
be kept inactive (High) during write cycles to avoid bus 
contention. 
However, 
if the o~t 
bus has been en- 
abled (CE and OE active), then WE will disable the out- 
puts in toow 
from its falling edge. 


DATA RETENTION 


The Watchdog 
Timekeeper 
provides 
full functional 
ca- 
pability when Vcc is greater than 4.5 volts and write pro- 


tects the register contents 
at 4.25 volts typical. 
Data is 
maintained 
in the absence of Vcc without any additional 
support circuitry. 
The 051286 
constantly 
monitors V cc. 
Should the supply voltage 
decay, the Watchdog 
Time- 


keeper will automatically 
write protect 
itself and all in- 
puts to the registers become 
Don't Care. 
The two inter- 
rupts INTA and INTB (INTB) and the internal clock and 
timers continue to run regardless 
ofthe 
level of Vcc. 
As 
Vcc falls below approximately 
3.0 volts, a power switch- 
ing circuit turns the internal lithium energy source on to 
~aintain 
the dock and timer data and functionality. 
Dur- 
Ing power-up, 
when Vcc rises above approximately 
3.0 
volts, the power switching 
circuit connects 
external Vcc 
and disconnects 
the 
internal 
lithium 
energy 
source. 


Normal 
operation 
can resume 
after V cc exceeds 
4.5 
volts for a period of 150 ms. 


WATCHDOG 
TIMEKEEPER 
REGISTERS 


The Watchdog 
Timekeeper 
has 64 registers 
which are 
eight 
bits 
wide 
that 
contain 
all of the 
Timekeeping, 
Alarm, Watchdog, 
Control, 
and Data information. 
The 
Clock, 
Calendar, 
Alarm, 
and Watchdog 
registers 
are 
memory 
locations 
which contain 
external 
(user-acces- 
sible) and internal 
copies of the data. The external 
c0- 


pies are independent 
of internal 
functions 
except 
that 
they are updated periodically 
by the simultaneous 
trans- 
fer of the incremented 
internal copy (see Figure 1). The 
Command 
Register 
bits are affected 
by both internal 
and external 
functions. 
This register will be discussed 
later. 
The 50 bytes of RAM registers 
can only be ac- 
cessed from the external address and data bus. 
Regis- 
ters 0, 1,2,4,6,8, 
9, and A contain time of day and date 
information 
(see Figure 2). 
Time of Day information 
is 
stored in BCD. 
Registers 
3,5, 
and 7 contain the Time 
of Day Alarm information. 
Time of Day Alarm informa- 
tion is stored in BCD. 
Register 
B is the Command 
Reg- 
ister and information 
in this register is binary. 
Registers 
C and 0 are the Watchdog 
Alarm registers and informa- 
tion which 
is stored 
in these two registers 
is in BCD. 
Registers 
E through 3F are user bytes and can be used 
to contain data at the user's discretion. 
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EXTERNAL 
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TIME OF DAY ALARM 
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t 
DQO·DQ7 


CLOCK, CALENDAR, 
TIME OF DAY ALARM 
REGISTERS 


ADDRESS 
IBIT? I 
--------- 
o I 
0.1 SECONDS 


1 
Q_1_0_S_E_C_O_N_DS 
S_E_CO_N_D_S 
_ 


2 8 
10 
MINUTES 


3 
0 
__ 
1_0M_IN_A_LAR_M 
M_IN_ALA 
__ R_M 
_ 


4 
~~ 
H_O_U_RS 
_ 


5 
~ 
H_R_A_LA_R_M 
_ 


6 I 
0 
0 


7 
0~_0 
0 
0 
0_~_D_AY_ALA_R_M 
__ 


8 I 
0 
0 


01-12+AIP 


00-23 


01-12+AIP 


00-23 


9 
~~ 
M_O_N_T_HS 
_ 


COMMAND { 
B 
REGISTERSi 


C I 
0.1 SECONDS 
0.01 SECONDS 
I 


()()..ll9 
WATCHDOG 
ALARM 
REGISTERS 
D I 
SECONDS 
I 


()()..ll9 
10 SECONDS 
(RETRIGGERABLEI 
REPETITIVE 
COUNTDOWN i 
I 
I 


ALARM) 
E 
USER 
REGISTERS 


3F I 
I 


A 
1 
1_0_Y_E_A_RS 
Y_EA_RS 
_ 


Registers 
0, 1, 2, 4, 6, 8, 9, and A contain lime 
of Day 
data in BCD. Ten bits within these eight registers are not 
used and will always 
read zero regardless 
of how they 
are written. 
Bits 6 and 7 in the Month~ster 
(9) are 
binary bits. 
When set to logic zero, EOSC 
(bit 7) en- 
ables the Real lime 
Clock oscillator. 
This bit is set to 
logic one as shipped from Dallas Semiconductor 
to pre- 


vent 
lithium 
energy 
consumption 
during 
storage 
and 
shipment. 
This bit will normally be turned on by the user 
during device initialization. 
However, the oscillator 
can 
be turned on and off as neoessary 
by setting this bit to 


the appropriate 
level. Bit 6 of this same byte controls the 


Square Wave Output 
(Pin 23). When set to logic zero, 
the 
Square 
Wave 
Output 
pin will output 
a 1024 
Hz 


Square Wave Signal. 
When set to logic one the Square 


Wave Output pin is in a high impedance 
state. 
Bit 6 of 


the Hours Register 
is defined 
as the 12- or 24- hour Se- 


lect Bit. When set to logic one, the 12-hour format is se- 
lected. 
In the 12-hour format, bit 5 is the AM/PM bit with 
logic one being 
PM. 
In the 24-hour 
mode, bit 5 is the 
second 1O-hour bit (20-23 hours). The lime 
of Day reg- 


isters are updated 
every .01 seconds from the real time 


clock, except when the TE bit (bit 7 of Register 
B) is set 
low or the dock oscillator 
is not running. 
The preferred 


method 
of synchronizing 
data access 
to and from the 


Watchdog 
limekeeper 
is to access the Command 
Reg- 
ister by doing a write cyde 
to address 
location OB and 
setting the TE bit (Transfer 
Enable) 
to a logic zero. This 
will freeze the External lime 
of Day registers atthe pres- 


ent recorded time, allowing access to occur without dan- 
ger of simultaneous 
update. 
When the watch registers 
have been read or written, a second write cycle to loca- 
tion OB, setting the TE bitto a logic one, will put the lime 
of Day registers 
back to being updated 
every .01 sec- 


ond. 
No time is lost in the real time clock because 
the 


internal copy of the lime 
of Day register buffers is con- 


tinually 
incremented 
while the external 
memory 
regis- 


ters are frozen. 


An alternate 
method 
of reading and writing the lime 
of 
Day registers 
is to ignore 
synchronization. 
However, 
any single 
read may give erroneous 
data as the real 


time clock may be in the process 
of updating the exter- 
nal memory registers as data is being read. The internal 
copies of seconds 
through 
years are incremented 
and 
lime 
of Day Alarm 
is checked 
during 
the period 
that 
hundreds 
of seconds 
read 99 and are transferred 
to the 
external 
register when hundredths 
of seconds 
roll from 


99toOO. 
A wayofmakingsuredataisvalidistodomul- 


tiple reads and compare. 
Writing the registers can also 


produce erroneous 
results for the same reasons. 
A way 


of making 
sure that the write cycle has caused 
proper 


update 
is to do read verifies 
and re-execute 
the write 


cycle if data is not correct. 
While the possibility 
of erro- 


neous 
results 
from 
reads 
and write 
cycles 
has been 


stated, it is worth noting that the probability 
of an incor- 
rect result is kept to a minimum 
due to the redundant 
structure 
of the Watchdog 
limekeeper. 


TIME OF DAY ALARM REGISTERS 


Registers 3, 5, and 7 contain the lime 
of Day Alarm reg- 


isters. 
Bits 3,4,5, 
and 6 of Register 7 will always read 


zero regardless 
of how they are written. 
Bit 7 of Regis- 


ters 3, 5, and 7 are mask bits (Figure 3). When all ofthe 
mask bits are 
logic zero, a lime 
of Day Alarm will only 


occur 
when 
Registers 
2, 4, and 6 match 
the values 
stored in Registers 3,5, 
and 7. An alarm will be gener- 


ated every day when bit 7 of Register 
7 is set to a logic 


one. 
Similarly, 
an alarm is generated 
every hour when 
6 
bit 7 of Registers 
7 and 5 is set to a logic 1. When bit 7 


of Registers 
7, 5, and 3 is set to a logic 1, an alarm will 


occur 
every 
minute 
when 
Register 
1 (seconds) 
rolls 
from 59 to 00. 


lime 
of Day Alarm registers 
are written and read in the 


same format as the Time of Day registers. 
The lime 
of 


Day Alarm 
Flag and Interrupt 
is always 
cleared 
when 
Alarm registers 
are read or written. 


Registers 
C and 0 contain 
the time for the Watchdog 


Alarm. 
The two registers 
contain 
a time count 
from 


00.01 to 99.99 seconds 
in BCD. 
The value written into 
the Watchdog 
Alarm Registers can be written or read in 


any order. Any access to Registers Cor 0will cause the 
Watchdog 
Alarm to reinitialize 
and dears the Watchdog 
Flag bit and the Watchdog 
Interrupt 
Output. 
When 
a 


new value 
is entered 
or the Watchdog 
Registers 
are 
read, the Watchdog 
Timer will start counting 
down from 


the entered 
value to zero. 
When zero is reached, 
the 


Watchdog 
Interrupt 
Output 
will go to the active 
state. 


The Watchdog 
limer 
countdown 
is interrupted 
and rein- 
itialized back to the entered 
value every time either of 


the registers is accessed. 
In this manner, controlled 
pe- 


riodic accesses 
to the Watchdog 
limer 
can prevent the 
Watchdog 
Alarm from ever going to an active level. 
If 


access does not occur, countdown 
alarm will be repeti- 


tive. The Watchdog 
Alarm registers always read the en- 


tered value. 
The actual countdown 
register 
is internal 
and is not readable. 
Writing 
Registers 
C and 0 to zero 
will disable the Watchdog 
Alarm feature. 


Address 
location 
OB is the Command 
Register 
where 


mask bits, control bits, and flag bits reside. 
Bit 0 is the 


Time of Day Alarm Flag (TDF). When this bit is set inter- 
nally to a logic one, an alarm has occurred. 
The time of 


the alarm can be determined 
by reading the lime 
of Day 


Alarm registers. 
However, if the transfer enable bit is set 


to logic zero the lime 
of Day registers 
may not reflect 


the exact time that the alarm occurred. 
This bit is read 


only and writing 
this register 
has no effect 
on the bit. 


The bit is reset when any of the lime 
of Day Alarm regis- 


ters are read. 
Bit 1 is the Watchdog 
Alarm Flag (WAF). 
When this bit is set internally to a logic one, a Watchdog 
Alarm has occurred. 
This bit is read only and writing this 


register 
has no effect on the bit. The bit is reset when 


any of the Watchdog 
Alarm registers 
are accessed. 
Bit 


2 of the Command 
Register 
contains 
the Time of Day 


Alarm Mask Bit (TDM). 
When this bit is written to a logic 


one, the lime 
of Day Alarm 
Interrupt 
Output 
is deacti- 
vated regardless 
of the value of the lime 
of Day Alarm 


Flag. 
When TDM is set to logic zero, the Time of Day 


Interrupt Output will go to the active state which is deter- 
mined by bits 0,4,5, 
and 6 of the Command 
Register. 


Bit 3 of the Command 
Register contains 
the Watchdog 


Alarm Mask bit fY'IAM). When this bit is written to a logic 
one, the Watchdog 
Interrupt 
Output 
is deactivated 
re- 


gardless 
of the value in the Watchdog 
Alarm registers. 


When WAM is set to logic zero, the Watchdog 
Interrupt 


Output will go to the active state which is determined 
by 


bits 1, 4, 5, and 6 of the Command 
Register. 
Thesefour 


bits define 
how Interrupt 
Output 
Pins INTA and INTB 


(INTB) will be operated. 
Bit 4 ofthe Command 
Register 


determines 
whether both interrupts will output a pulse or 


level when activated. 
If Bit 4 is setto 
logic one, the pulse 


mode is selected 
and INTA will sink current for a mini- 


mum of 3 ms and then release. 
Output INTB (INTB) will 


either sink or source current for a minimum 
of 3 ms de- 


pending 
on the level of bit 5. When bit 5 is set to logic 


one, the B interrupt will source current. 
When bit 5 is set 


to logic zero, the B interrupt will sink current. 
Bit 6 of the 


Command 
Register 
directs which ~f 
interrupt 
will 


be present 
on interrupt pins INTA or INTB(INTB). 
When 


set to logic one, INTA becomes 
the Time of Day Alarm 


Interrupt 
pin and INTB(INTB) 
becomes 
the Watchdog 


Interrupt pin. When bit 6 is setto logic zero, the interrupt 
functions 
are reversed 
such that the lime 
of Day Alarm 


will be output on INTB(INTB) 
and the Watchdog 
Inter- 


rupt wil Ibe output on INTA. Caution should be exercised 
when dynamically 
setting this bit as the interrupts 
will be 


reversed even if in an active state. Bit 7 of the Command 
RegisterisforTransfer 
Enable (TE). The function ofthis 


bit is described 
in the lime 
of Day registers. 


REGISTER 


(3)MINUTES 
(5)HOURS 
(7)DAYS 


1 
1 
1 
AlARM 
ONCE 
PER 
MINUTE 


0 
1 
1 
AlARM 
WHEN 
MINUTES 
MATCH 


0 
0 
1 
AlARM 
WHEN 
HOURS 
AND 
MINUTES 
MATCH 


0 
0 
0 
AlARM 
WHEN 
HOURS. 
MINUTES. 


AND 
DAYS 
MATCH 


ABSOLUTE MAXIMUM RATINGS· 
VOLTAGE 
ON ANY PIN RELATIVE 
TO GROUND 
OPERATING 
TEMPERATURE 
STORAGE 
TEMPERATURE 
SOLDERING 
TEMPERATURE 


-0.3V TO +7.0V 
OOCT070oC 


-40°C TO +70oC 
260°C 
FOR 10 SECONDS 


• This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
outside 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
Vee 
4.5 
5.0 
5.5 
V 
10 


Input Logic 1 
VIH 
2.2 
Vee + 0.3 
V 
10 


Input Logic 0 
Vll 
-0.3 
+0.8 
V 
10 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Leakage 
Current 
III 
-1.0 
+1.0 
flA 


Output 
Leakage 
Current 
ILO 
-1.0 
+1.0 
flA 


I/O Leakage 
Current 
ILio 
-1.0 
+1.0 
flA 


Output Current 
@ 2.4V 
IOH 
-1.0 
mA 


Output Current 
@ 0.4V 
10l 
2.0 
mA 
13 


Standby 
Current 
CE = 2.2V 
lees1 
3.0 
7.0 
mA 


Standby 
Current 
CE > Vee -0.5 
leeS2 
4.0 
mA 


Active Current 
Ice 
15 
mA 


Write Protection 
Voltage 
VTP 
4.25 
V 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
7 
10 
pF 


Output 
Capacitance 
COUT 
7 
10 
pF 


Input/Output 
Capacitance 
Cvo 
7 
10 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Read Cycle lime 
tRC 
150 
ns 
1 


Address 
Access lime 
tACC 
150 
ns 


CE Access lime 
teo 
150 
ns 


OE Access 
lime 
toE 
60 
ns 


OE or CE to Output Active 
teoE 
10 
ns 


Output 
High Z from Deselect 
too 
60 
ns 


Output 
Hold from Address 
toH 
10 
ns 
Change 


Write Cycle lime 
twc 
150 
ns 


Write Pulse Width 
twP 
140 
ns 
3 


Address 
Setup lime 
tAW 
0 
ns 


Write Recovery 
Time 
tWR 
10 
ns 


Output 
High Z from WE 
toow 
50 
ns 


Output Active from WE 
toEW 
10 
ns 


Data Setup lime 
tos 
45 
ns 
4 


Data Hold lime 
tOH 
0 
ns 
4,5 


INTA, INTB Pulse Width 
t,pw 
3 
ms 
11,12 


I 
L 
~r-----')'-\-c-----{~ 
_ 


~-----DATA 
RETE~~ON 
TIME 
~I 


SYM 
PARAMETER 
MIN 
MAX 
UNITS 
NOTES 


tpo 
CE at V1Hbefore Power-Down 
0 
fJS 


tF 
Vcc slew from 4.5V to OV (CE at VIH) 
350 
fJS 


tR 
Vcc 
slew from OV to 4.5V (CE at VIH) 
100 
fJS 


tREc 
CE at VIH after Power Up 
150 
ms 


SYM 
PARAMETER 
MIN 
MAX 
UNITS 
NOTES 


tOR 
Expected 
Data Retention 
Time 
10 
years 
9 


WARNING 
Under no circumstances 
are negative undershoots. 
of any amplitude. 
allowed when device is in battery backup mode. 


NOTES 


1. 
WE is high for a read cycle. 


2. 
OE = VIH or VIL. If OE = V1Hduring write cycle. 
the output buffers remain in a high impedance 
state. 


3. 
twP ~ecified 
as the logical AND of the CE 


and WE. twP is measured 
from the latter of CE 


or WE going low to the earlier of CE or WE 
go- 
ing high. 


4. 
tos or tOH are measured 
from the earlier of CE or 


WE going high. 


5. 
tOH is measured 
from WE going high. 
If CE is 


used to terminate 
the write cycle, then tOH = 20 


ns. 


6. 
If the CE low transition 
occurs simultaneously 
with or later than the WE low transition 
in Write 


Cycle 1, the output buffers remain in a high im- 
pedance 
state during this period. 


7. 
If the CE high transition 
occurs prior to or simul- 


taneously 
with the WE high transition, 
the output 


buffers remain in a high impedance 
state during 


this period. 


8. 
If WE is low or the WE low transition 
occurs prior 
to or simultaneously 
with the CE low transition, 


the output buffers remain in a high impedance 
state during this period. 


9. 
Each 0$1286 
is marked with a four digit date 


code AABB. AA designates 
the year of manufac- 


ture. 
BB designates 
the week of manufacture. 


The expected 
tOR is defined 
as starting 
at the 


date of manufacture. 


10. 
All voltages 
are referenced 
to ground. 


11. 
Applies to both interrupt 
pins when the alarms 


are set to pulse. 


12. 
Interrupt output occurs within 
100 ns on the 


alarm condition 
existing. 


13. 
Both INTA and INTB(INTB) 
are open drain out- 


puts. 


AC TEST CONDITIONS 


Output Load: 100 pF + 1TIL 
Gate 
Input Pulse Levels: 0-3.0V 
Timing Measurement 
Reference 
Levels 


Input: 1.5V 
Output: 
1.5V 


Input Pulse Rise and Fall Times: 5 ns. 


•• 
~ 
-.lor- 
-if- K 
-i Gr- 
+ 


1- 
13 EQUAL SPACES AT --.I 


.100±.010TNA 


PKG 
28-PIN 


DIM 
MlN 
MAX 


A 
IN. 
1.520 
1.540 


MM 
38.61 
39.12 


B 
IN. 
0.695 
0.720 


MM 
17.65 
18.29 


C 
IN. 
0.350 
0.375 


MM 
8.89 
9.52 


0 
IN. 
0.100 
0.130 


MM 
2.54 
3.30 


E 
IN. 
0.015 
0.030 


MM 
0.38 
0.76 


F 
IN. 
0.110 
0.140 


MM 
2.79 
3.56 


G 
IN. 
0.090 
0.110 


MM 
2.29 
2.79 


H 
IN. 
0.590 
0.630 


MM 
14.99 
16.00 


J 
IN. 
0.008 
0.012 


MM 
0.20 
0.30 


K 
IN. 
0.015 
0.021 


MM 
0.38 
0.53 


DALLAS 
SEMICONDUCTOR 


051287 


Real Time Clock 


• Drop-in 
replacement 
for IBM AT computer 
c1ocWca- 
lendar 


• Pin compatible 
with the MC146818A 


• Totally nonvolatile 
with over 10 years of operation 
in 


the absence 
of power 


• Self-contained 
subsystem 
includes 
lithium, 
quartz, 
and support 
circuitry 


• Counts 
seconds, 
minutes, 
hours, 
days, 
day of the 


week, date, month, and year with leap year compen- 
sation 


• Binary or BCD representation 
of time, calendar, 
and 


alarm 


• Daylight 
Savings Time option 


• Selectable 
between 
Motorola 
and Intel bus timing 


• Multiplex 
bus for pin efficiency 


• Interfaced 
with software 
as 64 RAM locations 


- 14 bytes of dock 
and control registers 


- 50 bytes of general 
purpose 
RAM 


• Programmable 
square wave output signal 


• Bus-compatible 
interrupt signals (IRQ) 


• Three 
interrupts 
are separately 
software-maskable 


and testable 


- TIme-of-<:lay alarm once/second 
to once/day 


- Periodic 
rates from 122 ~ 
to 500 ms 


- End of clock update cyde 


DESCRIPTION 


The OS 1287 RealTime 
Clock is designed 
to be a direct 
replacement 
for the 
MC146818A. 
A lithium 
energy 


source, quartz crystal, and write-protection 
circuitry are 


contained 
within a 24-pin dual in-line package. 
As such, 
the DS1287 is a complete subsystem 
replacing 
16 com- 
ponents 
in a typical application. 
The functions 
indude 
a 


PIN ASSIGNMENT 


MOT 
\.J 
24 
vcc 


NC 
2 
23 
SaN 


NC 
3 
22 
NC 


ADO 
4 
21 
NC 


AD1 
5 
20 
NC 


AD2 
6 
19 
IRQ 


AD3 
7 
18 
RESET 


AD4 
8 
17 
os 


ADS 
9 
16 
NC 


AD6 
10 
15 
RiW 


AD7 
11 
14 
AS 


GND 
12 
13 
cs 


24 PIN ENCAPSULATED 
PACKAGE 


PIN DESCRIPTION 


ADo-AD7 
- 
Multiplexed 
address/data 
bus 


NC 
- 
No connection 
MOT 
- 
Bus type selection 
CS 
- 
Chip select 


AS 
- 
Address 
strobe 
RJW 
- 
Read/write 
input 
OS 
- 
Data strobe 


RESET 
- 
Reset input 


IRQ 
- 
Interrupt 
request output 


SQW 
- 
Square wave output 


Vcc 
- 
+5 volt supply 
GND 
- 
Ground 


nonvolatile 
time-of-<:lay 
dock, 
an 
alarm, 
a 


one-hundred-year 
calendar, 
programmable 
interrupt, 


square wave generator, 
and 50 bytes of nonvolatile 
stat- 
ic RAM. 
The 
real time 
dock 
is distinctive 
in 
that 


time-of-<:lay and memory are maintained 
even in the ab- 


sence of power. 


OPERATION 


The block diagram 
in Figure 
1 shows 
the pin connec- 
tions with the major internal 
functions 
of the 081287. 


The following 
paragraphs 
describe 
the function 
of each 


pin. 


FIGURE 1: BLOCK DIAGRAM Ds1287 


POWER 
SWITCH 
AND 
WRITE 
PROTECT 


CLOCK! 
CALENDAR 


UPDATE 


BCDI 
BINARY 
INCREMENT 


POWER-DOWN/POWER·UP 
CONSIDERATIONS 


The Real Time Clock function 
will continue 
to operate 
and all of the RAM, time, calendar, 
and alarm memory 


locations 
remain 
nonvolatile 
regardless 
of the level of 


the Vcc input. When Vcc is applied to the 081287 
and 


reaches a level of greater than 4.25 volts, the device be- 
comes accessible 
after 100 ms, provided 
that the oscil- 


lator is running and the oscillator countdown 
chain is not 
in reset (see Register 
A). 
This time period allows the 


DOUBLE 
CLOCK. CALENDAR, 
BUFFERED 


AND ALARM RAM 


system to stabilize 
after power 
is applied. 
When Vcc 


falls below 4.25 volts, the chip select input is intern~ 
forced to an inactive level regardless 
of the value of C8 


at the input pin. 
The DS1287 
is, therefore, 
write-pro- 


tected. When the 081287 
is in a write-protected 
stale, 


all inputs are ignored and all outputs are in a high imped- 
ance stale. 
When Vcc falls below a level of approxi- 


mately 3 volts, the external 
Vcc supply 
is switched 
off 


and an internal lithium energy source supplies power to 
the Real Time Clock and the RAM memory. 


SIGNAL 
DESCRIPTIONS 


GND, Vcc - DC power is provided to the device on these 
pins. 
Vee is the +5 volt input. 
When 5 volts are applied 
within 
normal 
limits, the device 
is fully accessible 
and 
data can be written and read. 
When Vec is below 4.25 
volts typical, 
reads 
and writes are inhibited. 
However, 
the timekeeping 
function 
continues 
unaffected 
by the 
lower input voltage. 
As Vee falls below 3 volts typical, 
the RAM and timekeeper 
are switched 
over to an inter- 
nal lithium 
energy 
source. 
The timekeeping 
function 
maintains 
an accuracy 
of ±1 minute per month at 25°C 
regardless 
of the voltage 
input on the Vce pin. 


MOT (Mode 
Select) 
- The MOT pin offers the flexibility 
to choose between 
two bus types. 
When connected 
to 


Vee, Motorola bus timing is selected. 
When connected 
to GND or left disconnected, 
Intel bus timing is selected. 


The pin has an internal 
pull-down 
resistance 
of approxi- 
mately 20 K.Q. 


saw (Square 
Wave Output) 
- The SQW pin can output 
a signal from one of 13 taps provided 
by the 15 internal 
divider stages of the Real TIme Clock. 
The frequency 
of the SQW pin can be changed 
by programming 
Regis- 
ter A as shown 
in Table 1. 
The SQW signal 
can be 
turned on and off using the SQWE bit in Register B. The 
SQW signal is not available 
when V ce is less than 4.25 
volts typical. 


TABLE 
1: 
PERIODIC 
INTERRUPT 
RATE AND SQUARE 
WAVE OUTPUT 
FREQUENCY 


SELECT 
BITS REGISTER 
A 
tpi PERIODIC 
SQWOUTPUT 


RS3 
RS2 
RS1 
RSO 
INTERRUPT 
RATE 
FREQUENCY 


0 
0 
0 
0 
None 
None 


0 
0 
0 
1 
3.90625ms 
256 Hz 


0 
0 
1 
0 
7.8125ms 
128 Hz 


0 
0 
1 
1 
122.070 
!4S 
8.192 kHz 


0 
1 
0 
0 
244.141 
!4S 
4.096 kHz 


0 
1 
0 
1 
488.281 
!4S 
2.048 kHz 


0 
1 
1 
0 
976.5625 
!4S 
1.024 kHz 


0 
1 
1 
1 
1.953125ms 
512 Hz 


1 
0 
0 
0 
3.90625 
ms 
256 Hz 


1 
0 
0 
1 
7.8125 
ms 
128 Hz 


1 
0 
1 
0 
15.625 
ms 
64Hz 


1 
0 
1 
1 
31.25 
ms 
32Hz 


1 
1 
0 
0 
62.5 
ms 
16 Hz 


1 
1 
0 
1 
125 
ms 
8Hz 


1 
1 
1 
0 
250 
ms 
4Hz 


1 
1 
1 
1 
500 
ms 
2Hz 


ADO-AD7 
(Multiplexed 
Bidirectional 
AddresslData 
Bus) 
- Multiplexed 
buses save pins because 
address 


information 
and data information 
time share the same 
signal paths. 
The addresses 
are present during the first 
portion 
of the bus cycle and the same pins and signal 
paths 
are used for data 
in the second 
portion 
of the 
cycle. 
Address/data 
multiplexing 
does not slow the ac- 


cess time of the OS1287 since the bus change from ad- 
dress 
to data occurs during 
the internal 
RAM access 
time. 
Addresses 
must be valid prior to the falling edge 
of AS/ALE, 
at which time the DS1287 
latches the ad- 
dress from ADO to AD5. 
Valid write data must be pres- 


ent and held stable during the latter portion of the OS or 
WR pulses. 
In a read cycle the DS1287 
ou~uts 
8 bits 
of data during the latter portion of the OS or RD pulses. 
The read cycle is terminated 
and the bus returns 
to a 
high impedance 
state as OS transitions 
low in the case 
of Motorola 
timing or as RD transitions 
high in the case 
of Intel timing. 


AS (Address 
Strobe 
Input) 
- A positive going address 
strobe pulse serves to demultiplex 
the bus. 
The falling 
edge of AS/ALE causes the address to be latched within 
the DS1287. 


OS (Data Strobe 
or Read Input) 
- The DSiRD pin has 
two modes of operation 
depending 
on the level of the 
MOT pin. When the MOT pin is connected 
to Vee. Mo- 
torola bus timing is selected. 
In this mode DS is a posi- 
tive pulse during the latter portion of the bus cycle and 
is called Data Strobe. 
During read cycles. DS signifies 
the time that the DS 1287 is to drive the bidirectional 
bus. 
In write 
cycles 
the 
trailing 
edge 
of 
DS causes 
the 
DS 1287 to latch the written data. 
When the MOT pin is 
connected 
to GND, Intel bus tim~is 
selected. 
In this 
mode the DS pin is called 
Read(RD). 
RD identifies the 
time period when the DS 1287 drives the bus with read 
data. The RD signal is the same definition 
as the Output 
Enable (OE) signal on a typical 
memory. 


R!W 
(ReadlWrlte 
Input)-The 
RtN 
pin also has two 
modes of operation. 
When the MOT pin is connected 
to Vee for Motorola timing, RiW is at a level which indi- 
cates whether the current cycle is a read or write. A read 
cycle is indicated 
with a high level on RJW while DS is 
high. 
A write cycle is indicated 
when RtN is low during 
DS. 


When the MOT pin is connected 
to GND for Intel timing, 
the RtN signal is an active low signal called WR. In this 
mode the RJW ~ 
has the same meaning 
as the Write 
Enable signal (WE) on generic 
RAMs. 


CS (Chip 
Select 
Input) 
- The Chip Select signal 
must 
be asserted 
low for a bus cycle in the DS 1287 to be ac- 


cessed. 
CS must be kept in the active state dU~ 
DS 
and AS for Motorola 
timing and during 
RD and WR for 
Intel tim~. 
Bus cycles 
which take place without 
as- 
serting CS will latch addresses 
but no access will occur. 
When Vee is below 4.25 volts, the DS1287 internally in- 
hibits access cycles by internally disabling the CS input. 
This action protects 
both the real time clock data and 
RAM data during power outages. 


IRQ (Interrupt 
Request 
Output) 
- The IRQ pin is an ac- 
tive low output of the DS1287 that can be used as an in- 
terrupt 
input to a processor. 
The IRQ output remains 
low as long as the status bit causing the interrupt is pres- 
ent and the corresponding 
interrupt-enable 
bit is set. To 
clear the IRQ pin the processor 
program 
normally reads 
the C register. 
The RESET pin also clears pending 
in- 
terrupts. 


When no interrupt conditions 
are present, the IRQ level 
is in the high impedance 
state~ltiple 
inter~ng 
de- 
vices can be connected 
to an IRQ bus. The IRQ bus is 
an open drain output and requires an external pull-up re- 
sistor. 


RESET 
(Reset 
Input) 
- The RESET pin has no effect 
on the clock, calendar, 
or RAM. 
On power-up 
the RE- 


SET pin can be held low for a time in order to allow the 
~er 
supply to stabilize. 
The amount of time that RE- 
SET is held low is dependent 
on the application. 
How- 
ever, if RESET is used on power-up, 
the time RESET is 
low should exceed 200 ms to make sure that the internal 
timer that controls 
the DS1287 
on power-up 
has timed 
out. 
When RESET is low and Vee is above 4.25 volts, 


the follow ing occurs: 


A. 
Periodic 
Interrupt 
Enable (PIE) bit is cleared 
to 
zero. 


B. 
Alarm Interrupt 
Enable (AlE) bit is cleared 
to 
zero. 


C. 
Update 
Ended Interrupt 
Flag (UF) bit is cleared 
to zero. 


D. 
Interrupt 
Request 
Status Flag (IRQF) bit is 
cleared 
to zero. 


E. 
Periodic 
Interrupt 
Flag (PF) bit is cleared 
to zero. 


F. 
The device 
is not accessible 
until RESET is re- 
turned high. 


G. 
Alarm Interrupt 
Flag (AF) bit is cleared to zero. 


H. 
IRQ pin is in the high impedance 
state. 


I. 
Square Wave Output 
Enable (SQWE) 
bit is 
cleared to zero. 


J. 
Update 
Ended Interrupt 
Enable (UIE) is cleared 
to zero. 


In a typical 
application 
RESET 
can be connected 
to 
Vee. This connection 
will allow the DS1287 to go in and 
out of power fail without 
affecting any of the control reg- 
isters. 


The address 
map of the DS 1287 is shown in Rgure 2. 


The address 
map consists 
of 50 bytes of user RAM, 10 
bytes of RAM that contain the RTC time, calendar, 
and 
alarm data, and four bytes which are used for control 
and status. 
All 64 bytes can be directly written or read 
except for the following: 


1. 
Registers 
C and D are read-only. 


2. 
Bit 7 of Register 
A is read-only. 


3. 
The high order bit of the seconds 
byte is 
read-only. 


The contents 
of four registers 
(A,B,C, 
and D) are de- 


scribed 
in the "Registers" 
section. 


FIGURE 2: ADDRESS MAP 051287 


The time and calendar 
information 
is obtained 
by read- 
ing the appropriate 
memory bytes. 
The time, calendar, 
and alarm are set or initialized by writing the appropriate 
RAM bytes. 
The contents of the ten time, calendar, and 
alarm bytes can be either Binary or Binary-Coded 
Deci- 
mal (BCD) format. 
Before writing the internal time, cal- 
endar, and alarm 
registers, 
the SET bit in Register 
B 
should be written to a logic one to prevent updates from 
occurring 
while access is being attempted. 
In addition 
to writing the ten time, calendar, 
and alarm registers 
in 
a selected 
format 
(binary 
or BCD), the data mode bit 
(OM) of Register 
B must be set to the appropriate 
logic 
level. 
All ten time, calendar, 
and alarm bytes must use 
the same data mode. 
The set bit in Register 
B should 
be cleared 
after the data mode bit has been written to 
allow the real time clock to update the time and calendar 
bytes. 
Once initialized, the real time clock makes all up- 


dates in the selected 
mode. 
The data mode cannot be 
changed 
without 
reinitializing 
the 
ten 
data 
bytes. 
Table 2 shows the binary 
and BCD formats 
of the ten 
time, calendar, 
and alarm locations. 
The 24-12 bit can- 
not be changed 
without 
reinitializing 
the hour locations. 


When the 12-hour format is selected, the high order bit 
of the hours byte represents 
PM when it is a logic one. 


0 
SECONDS 


SECONDS 
AlARM 


2 
MINUTES 


3 
MINUTES 
ALARM 
~ 
=> 
a. 


4 
HOURS 
~ 
0 
() 
5 
HOURS 
ALARM 
<0 
a:0 
6 
DAY OFTHE 
WEEK 
~ 
-<z 
7 
DAYOFTHE 
MONTH 
i'ii 


8 
MONTH 
[II 


9 
YEAR 


10 
REGISTER 
A 


11 
REGISTERB 


12 
REGISTERC 


13 
REGISTER 
D 


The time, calendar, and alarm bytes are always acces- 
sible because 
they are double buffered. 
Once per sec- 
ond the ten bytes are advanced 
by one second 
and 
checked for an alarm condition. 
If a read of the time and 
calendar data occurs during an update, a problem 
exists 
where seconds, 
minutes, 
hours, etc. may not correlate. 
The probability 
of reading 
incorrect 
time and calendar 
data is low. Several 
methods of avoiding 
any possible 
incorrect 
time and calendar 
reads are covered 
later in 
this text. 


The three alarm bytes can be used in two ways. 
First, 
when the alarm time is written in the appropriate 
hours, 
minutes, 
and seconds 
alarm locations, 
the alarm inter- 
rupt is initiated at the specified time each day ifthe alarm 
enable bit is high. 
The second use condition 
is to insert 
a "don't care" state in one or more of the three alarm by- 
tes. 
The "don't care" code is any hexadecimal 
value 
from CO to FE The two most significant 
bits of each byte 
set the "don't care" condition when at logic 1. An alarm 
will be generated 
each hour when the "don't care" bits 
are set in the hours byte. 
Similarly, 
an alarm is gener- 
ated every minute with "don't care" codes in the hours 
and minute 
alarm bytes. 
The "don't care" codes in all 
three alarm bytes create an interrupt 
every second. 


TABLE 2: 
TIME, CALENDAR 
AND ALARM 
DATA MODES 


ADDRESS 
DECIMAL 
RANGE 


LOCATION 
FUNCTION 
RANGE 
BINARY 
DATA MODE 
BCD DATA MODE 


0 
Seconds 
0-59 
00-3B 
00-59 


1 
Seconds 
Alarm 
0-59 
00-3B 
00-59 


2 
Minutes 
0-59 
00-3B 
00-59 


3 
Minutes Alarm 
0-59 
00-3B 
00-59 


4 
Hours-12-hr 
Mode 
1-12 
01-0C AM, 81-8C 
PM 
01-12AM,81-92PM 


Hours-24-hr 
Mode 
0-23 
00-17 
00-23 


5 
Hours Alarm-12-hr 
1-12 
01-0C AM, 81-8C PM 
01-12AM,81-92PM 


Hours Alarm-24-hr 
0-23 
00-17 
00-23 


6 
Day of the Week 
1-7 
01-07 
01-07 
Sunday = 1 


7 
Date of the Month 
1-31 
01-1 F 
01-31 


8 
Month 
1-12 
01-0C 
01-12 


9 
Year 
0-99 
00-63 
00-99 


The 50 general 
purpose 
nonvolatile 
RAM bytes are not 
dedicated 
to any special 
function 
within 
the DS1287. 
They can be used by the processor 
program 
as nonvol- 
atile memory 
and are fully available 
during the update 
cycle. 


INTERRUPTS 


The RTC plus RAM includes three separate, 
fully auto- 
matic sources of interrupt for a processor. 
The alarm in- 
terrupt can be programmed 
to occur at rates from once 
per second to once per day. The periodic 
interrupt 
can 
be selected 
for rates from 
500 ms to 122 JIS. The up- 
date-ended 
interrupt 
can be used to indicate to the pro- 
gram that an update cycle is complete. 
Each of these 
independent 
interrupt conditions 
is described 
in greater 
detail in other sections 
of this text. 


The processor 
program 
can select which 
interrupts, 
if 
any, are going to be used. 
Three bits in Register 
B en- 
able the interrupts. 
Writing a logic 1 to an interrupt-en- 
able bit permits 
that interrupt 
to be initiated 
when the 
event occurs. 
A zero in an interrupt-enable 
bit prohibits 
the IRQ pin from being asserted from that interrupt con- 
dition. 
If an interrupt flag is already set when an interrupt 
is enabled, 
IRQ is immediately 
set at an active level, al- 
though 
the interrupt 
initiating 
the event 
may have oc- 
curred much earlier. 
As a result, there are cases where 
the program 
should clear such earlier initiated interrupts 
before first enabling 
new interrupts. 


When an interrupt 
event occurs, 
the relating 
flag bit is 
set to logic 1 in Register C. These flag bits are set inde- 
pendent 
of the state of the corresponding 
enable bit in 
Register 
B. The flag bit can be used in a polling mode 
without enabling the corresponding 
enable bits. The in- 
terrupt flag bit is a status bit which software 
can interro- 


gate as necessary. 
When a flag is set, an indication 
is 
given to software 
that an interrupt 
event has occurred 
since the flag bit was last read; however, 
care should be 
taken when using the flag bits as they are cleared 
each 
time Register C is read. 
Double latching is included with 
Register 
C so that 
bits which 
are set remain 
stable 
throughout 
the read cycle. 
All bits which are set (high) 
are cleared 
when 
read and new interrupts 
which 
are 
pending 
during 
the read cycle 
are held until after the 
cycle is completed. 
One, two, or three bits can be set 
when reading 
Register 
C. 
Each utilized flag bit should 
be examined 
when read to ensure that no interrupts 
are 
lost. 


The second flag bit usage method 
is with fully enabled 
interrupts. 
When an interrupt flag bit is set and the corre- 


sponding 
inter~ 
enable bit is also set, the IRQ pin is 
asserted 
low. IRQ is asserted 
as long as at least one of 
the three interrupt 
sources 
has its flag and enable bits 
both set. The IRQF bit in Register C is a one whenever 
the IRQ pin is being driven low. Determination 
that the 
RTC initiated 
an interrupt 
is accomplished 
by reading 
Register C. A logic one in bit 7 (IRQF bit) indicates 
that 
one 
or 
more 
interrupts 
have 
been 
initiated 
by the 
DS1287. 
The act of reading Register 
C clears all active 
flag bits and the IRQF bit. 


When the OS 1287 is shipped from the factory, the inter- 
nal oscillator 
is turned off. This feature prevents the lithi- 
um energy 
cell from being 
used until it is installed 
in a 
system. 
A pattern of 010 in bits 4 through 
6 of Register 
A will turn the oscillator 
on and enable the countdown 
chain. 
A pattern 
of 11X will turn the oscillator 
on, but 
holds the countdown 
chain of the oscillator 
in reset. 
All 
other combinations 
of bits 4 through 
6 keep the oscilla- 
tor off. 


Thirteen 
of the 15 divider taps are made available 
to a 
1-of-15 
selector, 
as shown 
in the 
block 
diagram 
of 
Figure 1. The first purpose 
of selecting 
a divider tap is 
to generate 
a square 
wave output signal on the SOW 
pin. 
The 
RSO-RS3 
bits 
in Register 
A establish 
the 
square wave output frequency. 
These frequencies 
are 
listed in Table 1. The SOW frequency 
selection 
shares 
its 1-of-15 selector with the periodic interrupt generator. 
Once the frequency 
is selected, 
the output of the SOW 
pin can be turned on and off under program control with 
the square wave enable bit (SOWE). 


PERIODIC 
INTERRUPT 
SELECTION 


The periodic 
interrupt will cause the IRO pin to go to an 
active 
state from 
once 
every 
500 ms to once 
every 
122~. 
This function 
is separate 
from the alarm inter- 
rupt which can be output from once per second to once 
per day. The periodic interrupt rate is selected using the 
same Register A bits which select the square wave fre- 
quency 
(see Table 1). Changing 
the Register A bits af- 
fects both the square wave frequency 
and the periodic 
interrupt output. 
However, each function has a separate 
enable 
bit in Register 
B. 
The SOWE 
bit controls 
the 
square wave output. 
Similarly, 
the periodic 
interrupt 
is 
enabled by the PIE bit in Register B. The periodic 
inter- 
rupt can be used with software 
counters to measure 
in- 
puts, create output intervals, 
or await the next needed 
software 
function. 


The OS 1287 executes an update cycle once per second 
regardless 
of the SET bit in Register 
B. When the SET 
bit in Register B is setto one, the user copy of the double 
buffered time, calendar, 
and alarm bytes is frozen and 
will not update 
as the 
time increments. 
However, 
the 
time countdown 
chain continues 
to update the internal 
copy of the buffer. 
This feature allows time to maintain 
accuracy independent 
of reading or writing the time, cal- 
endar, and alarm buffers and also guarantees 
that time 
and calendar 
information 
is consistent. 
The 
update 
cycle also compares 
each 
alarm 
byte with the corre- 
sponding 
time byte and issues an alarm if a match or if 
a "don't care" code is present 
in all three positions. 


There are three methods that can handle access of the 
real time clock that avoid any possibility 
of accessing 
in- 
consistent 
time and calendar 
data. 
The first method 
uses the update-ended 
interrupt. 
If enabled, 
an inter- 6 


rupt occurs after every update cycle that indicates 
that 
over 999 ms are available 
to read valid time and date in- 
formation. 
If this interrupt is used, the IROF bit in Regis- 
ter C should be cleared before leaving the interrupt 
rou- 
tine. 


A second method uses the update-in-progress 
bit (UIP) 
in Register A to determine 
if the update cycle is in prog- 
ress. The UI P bit will pulse once per second. 
After the 
UIP bit goes high, the update transfer occurs 244 ~ 
lat- 
er. If a low is read on the UIP bit, the user has at least 
244 ~ 
before the time/calendar 
data will be changed. 


Therefore, 
the user should avoid interrupt 
service 
rou- 
tines that would 
cause 
the time needed 
to read valid 
time/calendar 
data to exceed 
244 ~. 


The third method 
uses a periodic 
interrupt to determine 
if an update cycle is in progress. 
The UIP bit in Register 
A is set high between the setting ofthe 
PF bit in Register 
C (see Figure 3). Periodic interrupts 
that occur at a rate 
of greater 
than tauc allow valid time and date informa- 
tion to be reached at each occurrence 
of the periodic 
in- 
terrupt. 
The 
reads 
should 
be 
complete 
within 
1 
(t 
+ taud 
to ensure that data is not read during the 
pv2 
update cycle. 


FIGURE 
3: 
UPDATE-ENDED 
AND PERIODIC 
INTERRUPT 
RELATIONSHIP 
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The OS1287 has four control registers which are acces- 
sible at all times, even during the update cycle. 


The Update In Progress (U IP) bit is a status flag that can 
be monitored. 
When the UIP bit is a one, the update 


transfer will soon occur. When UIP is a zero, the update 
transfer will not occur for at least 244 fJS. The time, cal- 
endar, and alarm 
information 
in RAM is fully available 


for access when the UIP bit is zero. The UIP bit is read 
only and is not affected by RESET. 
Writing the SET bit 


in Register 
B to a one inhibits any update transfer 
and 


clears the UIP status bit. 


DVO, DV1, DV2 


These three bits are used to turn the oscillator 
on or off 


and to reset the countdown 
chain. 
A pattern 
of 010 is 


the only combination 
of bits that will turn the oscillator on 


and allow the RTC to keep time. A pattern of 11X will en- 
able the oscillator 
but holds the countdown 
chain in re- 


set. The next update will occur at 500 ms after a pattern 
of 010 is written to OVO, OV1, and OV2. 


RS3, RS2, RS1, RSO 


These four rate-selection 
bits select one of the 13 taps 


on the 15-stage 
divider 
or disable 
the divider 
output. 


The tap selected 
can be used to generate 
an output 


square wave (SQW pin) and/or a periodic interrupt. 
The 


user can do one of the following: 


1. 
Enable the interrupt with the PIE bit; 


2. 
Enable the SQW output pin with the SQWE bit; 


3. 
Enable both at the same time and the same rate; 
or 


4. 
Enable neither. 


Table 1 lists the periodic 
interrupt 
rates and the square 


wave frequencies 
that can be chosen with the RS bits. 
These four read/write 
bits are not affected 
by RESET. 


REGISTER 
B 


When the S ET bit is a zero, the update transfer functions 
normally 
by advancing 
the counts 
once 
per second. 


When the SET bit is written to a one, any update transfer 
is inhibited 
and the program 
can initialize 
the time and 
calendar bytes without an update occurring 
in the midst 


of initializing. 
Read cycles can be executed 
in a similar 


manner. 
SET is a read/write 
bit that is not modified 
by 


RESET or internal functions 
of the OS1287. 


The periodic 
interrupt 
enable 
PIE bit is a read/write 
bit 


which allows the Periodic Interrupt 
Flag (PF) bit in Reg- 


ister C to drive the IRQ pin low. When the PIE bit is set 
to one, periodic 
interrupts 
are generated 
by driving 
the 


IRQ pin low at a rate specified 
by the RS3-RSO bits of 


Register A. A zero in the PIE bit blocks the IRQ output 
from being driven by a periodic interrupt, 
but the Period- 


ic Flag (PF) bit is still set at the periodic 
rate. 
PIE is not 


modified 
by 
any 
internal 
OS1287 
functions, 
but 
is 


cleared to zero on RESET. 


The Alarm Interrupt 
Enable (AlE) bit is a readlwrite 
bit 


which, when set to a on~rmits 
the Alarm 
Flag (AF) 


bit in register C to assert IRQ. An alarm interrupt occurs 
for each second that the three time bytes equal the three 
alarm bytes including a "don't care" alarm code of binary 
11XXXXXX. 
When the AI E bit is set to zero, the AF bit 


does not initiate the IRQ signal. 
The RESET pin clears 


AlE to zero. The internal functions 
of the OS 1287 do not 


affect the AlE bit. 


UIE 


The Update Ended Interrupt 
Enable (UIE) bit is a read/ 


write bit that enables the Update Ended Flag (U F) bit in 
Register C to assert IRQ. The RESET pin going low or 
the SET bit going high clears to UIE bit. 


SQWE 


When the Square Wave Enable (SQWE) 
bit is set to a 


one, a square wave signal at the frequency 
set by the 
rate-selection 
bits RS3 through 
RSO is driven 
out on a 
SQW pin. When the SQWE bit is set to zero, the SQW 
pin is held low; the state of SQWE is cleared by the RE- 
SET pin. 
SQWE is a read/write 
bit. 


DM 


The Oata Mode (OM) bit indicates whether time and cal- 
endar information 
is in binary or BCO format. 
The OM 


bit is set by the program 
to the appropriate 
format 
and 
can be read as required. 
This bit is not modified by inter- 


nal functions 
or RESET. 
A one in OM signifies 
binary 


data while a zero in OM specifies 
Binary Coded Oecimal 


(BCO) data. 


The 24/12 control bit establishes 
the format of the hours 


byte. A one indicates the 24-hour mode and a zero indi- 
cates the 12-hour mode. This bit is read/write 
and is not 


affected 
by internal functions 
of RESET. 


The Daylight 
Savings 
Enable (DSE) bit is a readlwrite 


bit which enables 
two special updates when DSE is set 


to one. On the first Sunday 
in April the time increments 


from 1:59:59 AM to 3:00:00 AM. 
On the last SUnday in 


October 
when 
the 
time 
first 
reaches 
1:59:59 
AM 
it 


changes 
to 1:00:00 AM. 
These special updates do not 


occur when the DSE bit is a zero. This bit is not affected 
by internal functions 
or RESET. 


The Interrupt 
Request 
Flag (IRQF) 
bit is set to a one 


when one 
or more of the following 
are true: 


PF = PIE = 1 
AF =AIE= 
1 
UF=UIE= 
1 


That is, IRQF = (PF. 
PIE) + (AF. 
AlE) + (UF. 
UIE). 


Any time the IRQF bit is a one, the IRQ pin is driven low. 
All flag bits are cleared 
after Register 
C is read by the 


program 
or when the RESET pin is low. 


PF 


The Periodic 
Interrupt 
Rag (PF) is a read-only 
bit which 


is set to a one when an edge is detected 
on the selected 


tap of the divider chain. 
The RS3 through 
RSO bits es- 


tablish the periodic rate. PF is set to a one independent 
of the state of the PIE bit. 
When both PF and PIE are 


ones, the IRQ signal is active and will set the IRQF bit. 
The PF bit is cleared by a RESET or a software 
read of 


Register 
C. 


AF 


A one in the Alarm Interrupt 
Flag (AF) bit indicates 
that 


the current time has matched the alarm time. 
If the AlE 


bit is also a one, the IRQ pin will go low and a one will 
appear in the IRQF bit. A RESET or a read of Register 
C will clear AF. 


The Update 
Ended 
Interrupt 
Flag (UF) bit is set after 


each update cycle. 
When the UIE bit is set to one, the 


one in UF causes the IRQF bit to be a one which will as- 
sert the IRQ pin. 
UF is cleared 
by reading 
Register 
C 


ora 
RESET. 


These are unused bits of the status Register 
C. These 


bits always read zero and cannot be written. 


The Valid RAM and Time (VRT) bit is set to the one state 
by Dallas Semiconductor 
prior to shipment. 
This bit is 


not writable 
and should always be a one when read. 
If 


a zero is ever present, an exhausted 
internal lithium en- 


ergy source 
is indicated 
and both the contents 
of the 


RTC data and RAM data are questionable. 
This bit is 


unaffected 
by RESET. 


BIT 6 THROUGH 
BIT 0 


The remaining 
bits of Register 
D are not usable. 
They 


cannot be written and, when read, they will always read 
zero. 


VOLTAGE 
ON ANY PIN RELATIVE 
TO GROUND 
OPERATING 
TEMPERATURE 
STORAGE 
TEMPERATURE 
SOLDERING 
TEMPERATURE 


-0.3VTO+7.0V 
OOCT070oC 


-40°C TO +70°C 
260°C 
FOR 10 SECONDS 


*This is a stress 
rating only and functional 
operation 
of the device 
at these or any other conditions 
above those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time 
may affect 
reliability. 


RECOMMENDED 
DC OPERATING 
CONDITIONS 
(DOC TO 7DOC) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply Voltage 
Vee 
4.5 
5.0 
5.5 
V 
1 


Input Logic 1 
VIH 
2.2 
Vee+0.3 
V 
1 


Input Logic 0 
Vll 
-0.3 
+0.8 
V 
1 


DC ELECTRICAL 
CHARACTERISTICS 
(DOC TO 70°C, 
Vec = 4.5 TO 5.5V) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply Current 
leel 
7 
15 
mA 
2 


Input Leakage 
III 
-1.0 
+1.0 
J1A 
3 


VOLeakage 
ILO 
-1.0 
+1.0 
J1A 
4 


Input Current 
IMOT 
-1.0 
+500 
J1A 
3 


Output @ 2.4V 
IOH 
-1.0 
mA 
1,5 


Output@0.4V 
10l 
4.0 
mA 
1 


CAPACITANCE 
(tA = 25°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
pF 


Output 
Capacitance 
COUT 
7 
pF 


AC ELECTRICAL 
CHARACTERISTICS 
(OOCTO 70°C, Vcc = 4.5V TO 5.5V) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Cycle Time 
tCYC 
385 
DC 
ns 


Pulse Width, 
DS/E Low or 
PWEl 
150 
ns 
RDIWR High 


Pulse Width, 
DS/E High or 
PWEH 
125 
ns 
RD/WR Low 


Input Rise and Fall Time 
tR,tF 
30 
ns 


RIW Hold Time 
tRwH 
10 
ns 


RIW Setup Time Before DS/E 
tRWS 
50 
ns 


Chip Select Setup Time Before 
tes 
20 
ns 
OS, WR, or RD 


Chip Select Hold Time 
teH 
0 
ns 


Read Data Hold Time 
tOHR 
10 
80 
ns 


Write Data Hold Time 
tOHW 
0 
ns 


Muxed Address 
Valid Time to 
tASl 
30 
ns 
AS/ALE 
Fall 


Muxed Address 
Hold Time 
tAHl 
10 
ns 


Delay Time DS/E to AS/ ALE Rise 
tASO 
25 
ns 


Pulse Width AS/ALE 
High 
PWASH 
60 
ns 


Delay Time, AS/ ALE to DS/E Rise 
tASEO 
40 
ns 


Output 
Data Delay Time From 
toOR 
20 
120 
ns 
6 
DS/Eor 
RD 


Data Setup Time 
tosw 
100 
ns 


Reset Pulse Width 
tRWl 
5 
J4S 


IRQ Release from OS 
tlROS 
2 
J4S 


IRQ Release from RESET 
tlRR 
2 
J4S 


NOTES 


1. 
All voltages are referenced to ground. 


2. 
All outputs are open. 


3. 
The MOT pin has an internal pulldown of 
20 KQ. 


4. 
Applies to the ADO-AD?pins, the IRQ pin.and 
the SQW pin when each is in the high imped- 
ance state. 


5. 
The IRQ pin is open drain. 


6. 
Measured with a load as shown in Figure 4. 


FIGURE 4: OUTPUT LOAD 


DS1287 
BUS TIMING 
FOR MOTOROLA 
INTERFACE 


DS1287 BUS TIMING 
FOR INTEL INTERFACE 
WRITE CYCLE 
. 


ALE 
(AS PIN) 


AD 
(DSPIN) 


WA 
(RiWPIN) 


051287 BUS TIMING FOR INTEL INTERFACE READ CYCLE 


051287 IRQ RELEASE DELAY TIMING 


POWER 
DOWNIPOWER 
UP TIMING 


CURRENTSUPPUED 
FROMINTERNAl 
LITHIUMENERGYCELL 


POWER 
DOWN/POWER 
UP TIMING 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


CS at VIH before Power-Down 
tpo 
0 
I4S 


'{cc slew from 4.5V to OV 
tF 
300 
I4S 
(CS at VIH) 


'{cc slew from OV to 4.5V 
tR 
100 
I4S 
(CS at VIH) 


CS at V1Hafter Power-Up 
tREe 
20 
200 
ms 


The 
real time 
clock will keep time to an accuracy 
of 
±1 minute per month during data retention 
time for the 
period of tOR. 


Under no circumstances 
are negative 
undershoots, 
of 
any amplitude, 
allowed when device is in battery backup 
mode. 


Ds1287 
REAL TIME CLOCK 
PLUS RAM 


PKG 
24-PIN 


DIM 
MIN 
MAX 


AIN. 
1.320 
1.335 
MM 
33.53 
33.91 


BIN. 
0.675 
0.700 
MM 
17.15 
17.78 


CIN. 
0.345 
0.370 
MM 
8.76 
9.40 


DIN. 
0.100 
0.130 
MM 
2.54 
3.30 


EIN. 
0.015 
0.030 
MM 
0.38 
0.76 


FIN. 
0.110 
0.140 
MM 
2.79 
3.56 


GIN. 
0.090 
0.110 
MM 
2.29 
2.79 


HIN. 
0.590 
0.630 
MM 
14.99 
16.00 


J IN. 
0.008 
0.012 
MM 
0.20 
0.30 


KIN. 
0.015 
0.021 
MM 
0.38 
0.53 


DALLAS 
SEMICONDUCTOR 
DS1287A 
Real Time Clock 


• Drop-in 
replacement 
for IBM AT computer 
clocl</ca- 
lendar 


• Pin compatible 
with the MC146818A 


• Totally nonvolatile 
with over 10 years of operation 
in 
the absence 
of power 


• Self-contained 
subsystem 
includes 
lithium, 
quartz, 
and support 
circuitry 


• Counts 
seconds, 
minutes, 
hours, 
days, 
day of the 
week, date, month, and year with leap year compen- 
sation 


• Binary or BCD representation 
of time, calendar, 
and 
alarm 


• Daylight Savings 
TIme option 


• Selectable 
between 
Motorola 
and Intel bus timing 


• Multiplex 
bus for pin efficiency 


• Interfaced 
with software 
as 64 RAM locations 


- 14 bytes of clock and control 
registers 
- 50 bytes of general 
purpose 
RAM 


• Programmable 
square wave output signal 


• Bus-compatible 
interrupt 
signals (IRQ) 


• Three 
interrupts 
are separately 
software-maskable 
and testable 


- TIme-of-day 
alarm once/second 
to once/day 
- Periodic 
rates from 122 
!&S to 500 ms 
- End of clock update cycle 


DESCRIPTION 


The DS 1287 A is identical to the DS 1287 with the addi- 
tion of the RAM clear pin. The RCLR pin is used to clear 
(set to logic 1) aliSO bytes of general 
purpose 
RAM but 
does 
not affect the RAM associated 
with the real time 
clock. 
In order to clear the RAM, RCLR must be forced 
to an input logic ·0" (-0.3 to 0.8 volts) during 
battery 


PIN ASSIGNMENT 


MOT 
\.J 
24 
Vcc 


NC 
2 
23 
scm 


NC 
3 
22 
NC 


ADO 
4 
21 
RCLR 


AD1 
5 
20 
NC 


AD2 
6 
19 
IRQ 


AD3 
7 
18 
RESET 


AD4 
8 
17 
os 


ADS 
9 
16 
NC 


AD6 
10 
15 
RiiJ 


AD7 
11 
14 
AS 


GND 
12 
13 
cs 


24 PIN ENCAPSULATED 
PACKAGE 


PIN DESCRIPTION 


ADo-AD7 
- 
Multiplexed 
address/data 
bus 
NC 
- 
No connection 
MOT 
- 
Bus type selection 
CS 
- 
Chip select 


AS 
- 
Address 
strobe 
RIW 
- 
Readlwrite 
input 


DS 
- 
Data strobe 
RESET 
- 
Reset input 
IRQ 
- 
Interrupt 
request output 


SQW 
- 
Square wave output 


VCC 
- 
+5 volt supply 
GND 
- 
Ground 
RCLR 
- 
RAM clear 


backup mode when Vcc is not applied. 
The RCLR func- 
tion is designed 
to be used via human interface 
(short- 
ing to ground manually 
or by switch) an not to be driven 
with external 
buffers. 
All other operation, 
description 
and specification 
is identical 
to the DS1287. 


DS1287A 
REAL TIME CLOCK PLUS RAM 


PKG 
24-PIN 


DIM 
MIN 
MAX 


AIN. 
1.320 
1.335 
MM 
33.53 
33.91 


BIN. 
0.675 
0.700 


MM 
17.15 
17.78 


CIN. 
0.345 
0.370 


MM 
a76 
9.40 


DIN. 
0.100 
0.130 


MM 
2.54 
3.30 


EIN. 
0.015 
0.030 
MM 
0.38 
0.76 


FIN. 
0.110 
0.140 
MM 
2.79 
3.56 


GIN. 
0.090 
0.110 
MM 
2.29 
2.79 


HIN. 
0.590 
0.630 


MM 
14.99 
16.00 


JIN. 
0.008 
0.012 
MM 
0.20 
0.30 


KIN. 
0.015 
0.021 
MM 
0.38 
0.53 


NOTE: 
PINS 2. 3. 16.20 AND 22 ARE MISSING BY 
DESIGN. 


NOTE: 
THIS DEVICECANNOT BESTORED OR SHIPPED IN 
CONDUCTIVE MATERIAL WHICH WILL GIVE A 
CONTINUITY PATHBETWEENTHE RAM CLEARPIN 
AND GROUND. 


DALLAS 
SEMICONDUCTOR 
0512885,0512885Q 


Real Time Clock 


• Drop-in 
replacement 
for IBM AT computer 
clock/ca- 


lendar 


• Pin configuration 
closely 
matches 
MC146818B 
and 


DS1285 


• Counts 
seconds, 
minutes, 
hours, 
days, 
day of the 


week, date, month, and year with leap year compen- 
sation 


• Binary or BCD representation 
of time, calendar, 
and 


alarm 


• 12- or 24-hour clock with AM and PM in 12-hour mode 


• Daylight Savings 
Time option 


• Selectable 
between 
Motorola 
and Intel bus timing 


• Multiplex 
bus for pin efficiency 


• Interfaced 
with software 
as 128 RAM locations 


- 14 bytes of clock and control 
registers 


- 114 bytes of general 
purpose 
RAM 


• Programmable 
square wave output signal 


• Bus compatible 
interrupt 
signals (IRa) 


• Three 
interrupts 
are separately 
software-maskable 


and testable 
- Time-of-day 
alarm once/second 
to once/day 


- Periodic 
rates from 1221lA to 500 ms 


- End of clock update cycle 


• Optional 
28-pin 
PLCC surface 
mount package 


The DS12885 
Real Time Clock plus RAM is designed 


to 
be 
a direct 
replacement 
for 
the 
DS1285. 
The 


DS12885 
is identical 
in form, 
fit, and function 
to the 


OS 1285, and has an additional 
114 bytes of genera Ipur- 


pose RAM. Access to this additional 
RAM space is de- 


termined 
by the logic level presented 
on AD6 during the 


address portion of an access cycle. 
An external crystal 
and battery are the only components 
required to main- 


tain time-of-day 
and memory 
status in the absence 
of 


power. 
For a complete 
description 
of operating 
condi- 


tions, electrical 
characteristics, 
bus timi~d 
pin de- 


scriptions 
other than X1, X2, VeAT, and RCLR, see the 


OS 12887 data sheet. 


MOT 
va; 


Xl 
SCWV 


X2 
NC 


ADO 
RCLR 


ADl 
VBAT 


AD2 
IRQ 


AD3 
RESET 


AD4 
05 


ADS 
GND 


AD6 
RAN 


AD7 
AS 


GND 
cs 


0512885 24-PIN DIP 


05128855 24-PIN SOIC 


ADO 
RCLR 


ADl 
vBAT 


AD2 
IRQ 


AD3 
RESET 


AD4 
05 


ADS 
GND 


NC 
RAN 


<D 
0 •.• C len en 0 
~z~i§0C(z 


DS12885Q8-PINPLCC 


PIN DESCRIPTION 


ADO-AD7 
- 
Multiplexed 
Address/Data 
Bus 


NC 
- 
No Connection 


MOT 
- 
Bus Type Selection 


CS 
- 
Chip Select 


AS 
- 
Address 
Strobe 


RJW 
- 
ReadlWrite 
Input 


OS 
- 
Data Strobe 
RESET 
- 
Reset Input 
IRa 
- 
Interrupt 
Request 
Output 


saw 
- 
Square Wave Output 


Vcc 
+5 Volt Supply 
GND 
- 
Ground 
X1,X2 
- 
32.768 
kHz Crystal Connections 


VeAT 
- 
+3 volt Battery 
Input 


RCLR 
- 
RAM Clear 


between 
2.5 and 4 volts for proper operation. 
A maxi- 


mum load of .5 J.1Aat 25°C 
in the absence 
of power 


should be used to size the external 
energy source. 


RCLR - The RCLR pin is used to clear (set to logic 1) all 
114 bytes of general 
purpose 
RAM but does not affect 


the RAM associated 
with the real time clock. 
In order to 


clear the RAM, RCLR 
must be forced to an input logic 


0(-0.3 
to +0.8 volts) during battery back-up mode when 


Vcc is not applied. 
The RCLR function 
is designed 
to 


be used via human interface 
(shorting to ground 
manu- 


ally or by switch) and not to be driven with external buff- 
ers. This pin is internally 
pUlled up. 


X1, X2 • Connections 
for a standard 32.768 kHz quartz 
crystal, 
Daiwa part number DT-26S, Seiko part number 
DS- VT-200, or equivalent. 
The internal oscillator circuit- 
ry is designed 
for operation with a crystal having a speci- 
fied load capacitance 
(CL) of 6 pF. A variable trimming 


capacitor 
may be required for extremely 
high precision 


timekeeping 
applications. 
Crystals can be ordered from 


Dallas Semiconductor. 
Order part number 
DS9032. 


VBAT" Battery 
input for any standard 
3 volt lithium cell 


or other energy 
source. 
Battery voltage 
must be held 


051288524 
PIN DIP 


PKG 
24-PIN 


DIM 
MIN 
MAX 


A IN. 
1.245 
1.270 


MM 
31.62 
32.25 


BIN. 
0.530 
0.550 


MM 
13.46 
13.97 


C IN. 
0.145 
0.165 


MM 
3.68 
4.19 


DIN. 
0.600 
0.625 


MM 
15.24 
15.88 


E IN. 
0.015 
0.050 


MM 
0.380 
1.27 


FIN. 
0.120 
0.145 


MM 
3.05 
3.68 


GIN. 
0.0110 
0.110 


MM 
2.29 
2.79 


H IN. 
0.625 
0.675 


MM 
15.88 
17.15 


J IN. 
0.008 
0.012 


MM 
0.20 
0.30 


KIN. 
0.015 
0.022 


MM 
0.38 
0.559 


0512885 24 PIN sOle 


L 
t1__ 
I.• 
_ 
E 


PKG 
24-PIN 


DIM 
MIN 
MAX 


A IN. 
0.602 
0.612 
MM 
15.29 
15.54 


BIN. 
0.290 
0.300 
MM 
7.37 
7.65 


C IN. 
0.089 
0.095 
MM 
2.26 
2.41 


E IN. 
0.004 
0.012 
MM 
0.102 
0.30 


FIN. 
0.094 
0.105 
MM 
2.38 
2.68 


GIN. 
0.050 SSC 
MM 
1.27 SSC 


H IN. 
0.398 
0.416 
MM 
10.11 
10.57 


J IN. 
0.009 
0.013 
MM 
0.229 
0.33 


KIN. 
0.013 
0.019 
MM 
0.33 
0.48 


lIN. 
0.016 
0.040 
MM 
0.406 
1.02 


phi 
0- 
8· 


DS1288SQ 
28 PIN PLCC 


I 
II 
; 
I 
I 
I 
I 
I---~--- 
1---- 
-. 
I 
I 
I' 
; , 


PKG 
28·PIN 


DIll 
IIIN 
MAX 


AIN. 
0.300 REF 
MM 
7.62 


BIN. 
0.442 
0.462 
MM 
17.68 
11.73 


BlIN. 
0.013 
0.021 
MM 
0.33 
0.53 


eiN. 
0.027 
0.033 
MM 
0.68 
0.84 


DIN. 
0.480 
0.500 
MM 
12.2 
12.7 


EIN. 
0.090 
0.120 
MM 
2.211 
3.05 


FIN. 
0.020 
MIN 
MM 
0.51 
MIN 


GIN. 
0.390 
0.430 
MM 
9.91 
10.112 


HIN. 
0.165 
0.180 
MM 
4.111 
4.57 


IIA••••AiI 
SEMICONDUCTOR 


U~ 
• .cOOI 
Real Time Clock 


• Drop-in 
replacement 
for IBM AT oomputer 
cloc:klca- 
lendar 


• Pin compatible 
with the MC146818B 
and DS1287 


• Totally nonvolatile 
with over 10 years of operation 
in 
the absence 
of power 


• Self-contained 
subsystem 
includes 
lithium, 
quartz, 
and support 
circuitry 


• Counts 
seconds, 
minutes, 
hours, 
days, 
day of the 
week, date, month, and year with leap year compen- 
sation 


• Binary or BCD representation 
of time, calendar, 
and 
alarm 


• 12- or 24-hour clock with AM and PM in 12-hour mode 


• Daylight Savings 
Time option 


• Selectable 
between 
Motorola 
and Intel bus timing 


• Multiplex 
bus for pin effICiency 


• Interfaced 
with software 
as 128 RAM locations 


- 14 bytes of clock and oontrol registers 
- 114 bytes of general 
purpose 
RAM 


• Programmable 
square wave output signal 


• Bus-compatible 
interrupt signals (iRQ) 


• Three 
interrupts 
are separately 
software-maskable 
and testable 
- Time-of-day 
alarm once/second 
to once/day 
- Periodic 
rates from 122 J.lS to 500 ms 
- End of clock update cycle 


DESCRIPTION 


The DS12887 
Real Time Clock pius RAM is designed 
to 
be 
a direct 
replacement 
for 
the 
DS1287. 
The 
DS12887 
is identical 
in form, 
fit, and function 
to the 
OS 1287, and has an additional 
64 bytes of general pur- 
pose RAM. 
Access to this additional 
RAM space is de- 
termined 
by the logic level presented 
on AD6 during the 
address 
portion 
of an access 
cycle. 
A lithium 
energy 
source, quartz crystal, and write-protection 
circuitry are 
contained 
within a 24-pin dual in-line package. 
As such, 


MOT 


NO 


NO 


ADO 


AD1 


AD2 


AD3 


AD4 
ADS 


AD6 


AD7 


GND 


1 
\..../ 
24 


2 
23 


3 
22 


4 
21 


5 
20 


6 
111 


7 
18 


8 
17 
II 
16 


10 
15 


11 
14 


12 
13 


ADO-AD7 
NC 


MOT 
CS 


AS 
RiW 
OS 
RESET 
'iRQ 
saw 
Vcc 
GND 


vcc 
SaN 


NO 


NC 


NO 


IRQ 


RESET 


os 


NO 


RiW 


fJS 


os 


- 
Multiplexed 
Address/Data 
Bus 
No Connection 
Bus Type Selection 
Chip Select 


Address 
Strobe 
ReadIWrite 
Input 
Data Strobe 


Reset Input 
Interrupt 
Request 
Output 
Square Wave Output 
+5 Volt Supply 


Ground 


the DS12887 
is a complete 
subsystem 
replacing 
16 
oomponents 
in a typical 
application. 
The functions 
in- 


clude 
a nonvolatile 
time-of-day 
clock, 
an 
alarm, 
a 
one-hundred-year 
calendar, 
programmable 
interrupt, 


square 
wave generator, 
and 114 bytes 
of nonvolatile 
static RAM. 
The real time clock 
is distinctive 
in 
that 
time-of-day 
and memory are maintained 
even in the ab- 


sence of power. 


OPERATION 


The blod< diagram 
in Figure 
1 shows the pin connec- 


tions with the major internal functions 
of the OS 12887. 


The following 
paragraphs 
desa-ibe the function of each 


pin. 


FIGURE 1: BLOCK DIAGRAM DS12887 


POWER 
SWITCH 


AND 
WRITE 


PROTECT 
r-- 
I ~ 


CLOCK! 


CALENDAR 


UPDATE 


BCDI 


BINARY 


INCREMENT 


POWER-DOWN/POWER-UP 
CONSIDERATIONS 


The Real TIme Clock function 
will continue 
to operate 


and all of the RAM, time, calendar, 
and alarm memory 
locations 
remain 
nonvolatile 
regardless 
of the level of 
the V cc input. When Vcc is applied to the OS 12887 and 
reaches a level of greater than 4.25 volts, the device be- 
comes accessible 
after 100 ms, provided that the oscil- 
lator is running and the oscillator countdown 
chain is not 
in reset (see Register 
A). 
This time period allows the 


DOUBLE 


CLOCK, 
CALENDAR, 
BUFFERED 


AND ALARM 
RAM 


system 
to stabilize 
after power is applied. 
When Vcc 


falls below 4.25 volts, the chip select input is intern~ 
forced to an inactive level regardless 
of the value of CS 


at the input pin. 
The OS12887 
is, therefore, 
write-pro- 


tected. When the OS 12887 is in a write-protected 
state, 


all inputs are ignored and all outputs are in a high imped- 
ance state. 
When Vcc 
falls below a level of approxi- 


mately 3 volts, the external 
Vcc supply 
is switched 
off 


and an internal lithium energy source supplies power to 
the Real TIme Clock and the RAM memory. 


SIGNAL 
DESCRIPTIONS 


GND, V cc - DC power is provided to the device on these 
pins. 
Vcc is the +5 volt input. When 5 volts are applied 


within 
normal 
limits, the device 
is fully accessible 
and 
data can be written and read. 
When Vcc is below 4.25 


volts typical, 
reads 
and writes are inhibited. 
However, 
the timekeeping 
function 
continues 
unaffected 
by the 
lower input voltage. 
As Vcc falls below 3 volts typical, 
the RAM and timekeeper 
are switched 
over to an inter- 
nal lithium 
energy 
source. 
The timekeeping 
function 


maintains 
an accuracy 
of ±1 minute per month at 25°C 


regardless 
of the voltage input on the V cc pin. 


MOT (Mode Select) - The MOT pin offers the flexibility 
to choose between two bus types. 
When connected 
to 


Vcc, Motorola 
bus timing is selected. 
When connected 


to GND or left disconnected, 
Intel bus timing is selected. 


The pin has an internal 
pull-down 
resistance 
of approxi- 


mately 20 Kn. 


saw 
(Square Wave Output) - The saw 
pin can output 


a signal from one of 13 taps provided 
by the 15 internal 


divider stages of the Real Time Clock. 
The frequency 


of the saw 
pin can be changed by programming 
Regis- 


ter A as shown 
in Table 1. 
The saw 
signal 
can be 


turned on and off using the SaWE 
bit in Register B. The 


saw 
signal is not available 
when Vcc is less than 4.25 


volts typical. 


TABLE 
1: 
PERIODIC 
INTERRUPT 
RATE AND SQUARE 
WAVE OUTPUT 
FREQUENCY 


SELECT 
BITS REGISTER 
A 
tpi PERIODIC 
saw 
OUTPUT 
. 


RS3 
RS2 
RS1 
RSO 
INTERRUPT 
RATE 
FREaUENCY 


0 
0 
0 
0 
None 
None 


0 
0 
0 
1 
3.90625ms 
256 Hz 


0 
0 
1 
0 
7.8125ms 
128 Hz 


0 
0 
1 
1 
122.070 
I4S 
8.192 kHz 


0 
1 
0 
0 
244.141 
I4S 
4.096 kHz 


0 
1 
0 
1 
488.281 
I4S 
2.048 kHz 


0 
1 
1 
0 
976.5625 
I4S 
1.024 kHz 


0 
1 
1 
1 
1.953125ms 
512 Hz 


1 
0 
0 
0 
3.90625ms 
256 Hz 


1 
0 
0 
1 
7.8125 
ms 
128 Hz 


1 
0 
1 
0 
15.625 
ms 
64Hz 


1 
0 
1 
1 
31.25 
ms 
32Hz 


1 
1 
0 
0 
62.5 
ms 
16 Hz 


1 
1 
0 
1 
125 
ms 
8Hz 


1 
1 
1 
0 
250 
ms 
4Hz 


1 
1 
1 
1 
500 
ms 
2Hz 


ADO-AD7 
(Multiplexed 
Bidirectional 
AddresslData 


Bus) 
- Multiplexed 
buses save pins because 
address 


information 
and data information 
time share the same 


signal paths. 
The addresses 
are present during the first 


portion 
of the bus cycle and the same pins and signal 


paths 
are used for data in the second 
portion 
of the 


cycle. 
Address/data 
multiplexing 
does not slow the ac- 


cess time of the OS 12887 since the bus change 
from 


address to data occurs during the internal 
RAM access 


time. 
Addresses 
must be valid prior to the falling edge 


of AS! ALE. at which time the DS12887 
latches the ad- 


dress from ADO to AD6. 
Valid write data must be pres- 


ent and held stable during the latter portion of the OS or 
WR pulses. 
In a read cycle the DS12887 
o~ts 
8 bits 


of data during the latter portion of the OS or RD pulses. 
The read cycle is terminated 
and the bus returns to a 


high impedance 
state as OS transitions 
low in the case 


of Motorola timing or as RD transitions 
high in the case 


of Intel timing. 


AS (Address 
Strobe 
Input) 
- A positive going address 


strobe pulse serves to demultiplex 
the bus. 
The falling 


edge of AS/ALE causes the address to be latched within 
the 0812887. 


DS (Data Strobe 
or Read Input) 
- The OS/RO pin has 
two modes 
of operation 
depending 
on the level of the 
MOT pin. When the MOT pin is connected 
to Vcc, Mo- 


torola bus timing is selected. 
In this mode OS is a posi- 
tive pulse during the latter portion of the bus cycle and 
is called Data Strobe. 
During read cycles, OS signifies 
the time that the OS12887 
is to drive the bidirectional 
bus. 
In write cycles the trailing edge of OS causes the 
OS12887 
to latch the written data. 
When the MOT pin 
is connected 
to GNO,lntel 
bus tim~ 
is selected. 
In this 
mode the OS pin is called Read(RO). AD identifies the 
time period when the OS 12887 drives the bus with read 
data. The RO signal is the same definition as the Output 
Enable (OE) signal on a typical 
memory. 


Rffl 
(ReadlWrlte 
Input)-The 
RIW pin also 
has two 
modes of operation. 
When the MOT pin is connected 
to VccforMotorola 
timing, RIW is at a level which indi- 


cates whether the current cycle is a read or write. A read 
cycle is indicated 
with a high level on RIW while OS is 
high. 
A write cycle is indicated 
when RIW is low during 
OS. 


When the MOT pin is connected 
to GNO for Inteltiming, 
the RIW signal is an active low signal called WR. 
In this 
mode the RIW e!!!. has the same meaning 
as the Write 
Enable signal (WE) on generic 
RAMs. 


CS (Chip 
Select 
Input) 
- The Chip Select signal 
must 
be asserted low for a bus cycle in the OS12887 to be ac- 
cessed. 
CS must be kept in the active state du~ 
OS 
and AS for Motorola 
timing and during 
RO and WR for 
Intel timJ!!g. 
Bus cycles 
which take place without 
as- 
serting OS will latch addresses 
but no access will occur. 
When Vcc 
is below 4.25 volts, the OS 12887 internally 
inhibits access cycles by internally disabling 
the CS in- 
put. 
This action protects 
both the real time c/ock data 
and RAM data during power outages. 


IRQ (Interrupt 
Request 
Output) 
- The WiQ pin is an ac- 


tive low output of the OS12887 that can be used as an 
interrupt 
input to a processor. 
The IRQ output remains 
low as long as the status bit causing the interrupt is pres- 
ent and the corresponding 
interrupt-enable 
bit is set. To 
clear the IRQ pin the processor 
program norrnally reads 
the C register. 
The RESET pin also clears pending 
in- 


terrupts. 


When no interrupt conditions 
are present, the IRQ level 
is in the high impedance 
state~ltiple 
inter~ng 
de- 


vices can be connected 
to an IRQ bus. 
The IRQ bus is 
an open drain output and requires an external pull-up re- 
sistor. 


RESET 
(Re •• t Input) 
- The RESET pin has no effect 
on the clock, calendar, 
or RAM. 
On power-up 
the RE- 


SET pin can be held low for a time in order to allow the 
~er 
supply to stabilize. 
The amount of time that RE- 
SET is held low is dependent 
on the application. 
How- 
ever, if RESET is used on power-up, 
the time RESET is 
low should exceed 200 ms to make sure that the internal 
timer that controls the OS12887 on power-up 
has timed 
out. 
When RESET is low and Vcc is above 4.25 volts, 
the follow ing occurs: 


A. 
Periodic 
Interrupt 
Enable (PEl) bit is cleared 
to 
zero. 


B. 
Alarm Interrupt 
Enable (AlE) bit is cleared 
to 
zero. 


C. 
Update Ended Interrupt 
Flag (UF) bit is cleared 
to zero. 


O. 
Interrupt 
Request 
Status Flag (IRQF) bit is 
cleared to zero. 


E. 
Periodic 
Interrupt 
Flag (PF) bit is cleared 
to zero. [II 
F. 
The device 
is not accessible 
until RESET 
is re- 
turned high. 


G. 
Alarm Interrupt 
Rag (AF) bit is cleared 
to zero. 


H. 
IRQ pin is in the high impedance 
state. 


I. 
Square Wave Output 
Enable (SQWE) 
bit is 
cleared to zero. 


J. 
Update 
Ended Interrupt 
Enable (UIE) is cleared 
to zero. 


In a typical 
application 
RESET 
can be connected 
to 
Vcc. 
This connection 
will allow the OS12887 
to go in 
and out of power fail without affecting 
any of the control 
registers. 


ADDRESS 
MAP 


The address 
map of the OS12887 is shown in Figure 2. 
The address map consists of 114 bytes of user RAM, 10 
bytes of RAM that contain the RTC time, calendar, 
and 
alarm data, and four bytes which 
are used for control 
and status. 
All 128 bytes can be directly written or read 
except for the folloWing: 


1. 
Registers 
C and 0 are read-only. 


2. 
Bit 7 of Register A is read-only. 


3. 
The high order bit of the seconds 
byte is 
read-only. 


The contents 
of four registers 
(A,B,C, 
and 0) are de- 


scribed 
in the "Registers· 
section. 


FIGURE 2: ADDRESS MAP 0512887 


The time and calendar 
information 
is obtained 
by read- 
ing the appropriate 
memory bytes. 
The time, calendar, 
and alarm are set or initialized by writing the appropriate 
RAM bytes. The contents 
of the ten time, calendar, and 
alarm bytes can be either Binary or Binary-Coded 
Deci- 
mal (BCD) format. 
Before writing the intemal time, cal- 
endar, 
and alarm 
registers, 
the SET bit in Register 
B 
shoulcl be written to a logic one to prevent updates from 
occurring 
while access 
is being attempted. 
In addition 
to writing the ten time, calendar, 
and alarm registers 
in 
a selected 
format 
(binary 
or BCD), the data mode bit 
(OM) of Register 
B must be set to the appropriate 
logic 
level. 
All ten time, calendar, and alarm bytes must use 
the same data mode. 
The set bit in Register 
B shoulcl 
be cleared 
after the data mode bit has been written to 
allow the real time clock to update the time and calendar 
bytes. 
Once initialized, the real time clock makes all up- 


dates in the selected 
mode. 
The data mode cannot be 
changed 
without 
reinitializing 
the ten data bytes. 
Table 
2 shows the binary and BCD formats of the ten time, cal- 
endar, 
and alarm 
locations. 
The 24-12 bit cannot 
be 
changed without reinitializing 
the hour locations. 
When 
the 12-hour format is selected, 
the 
high order bit of the 
hours byte represents 
PM when it is a logic one. 
The 


0 
SECONDS 


SECONDS ALARM 


2 
MINUTES 


3 
MINUTES ALARM 
5 
Do 


4 
HOURS 
~c0 
5 
HOURS ALARM 
m 
II:0 
6 
DAY OF THE WEEK 
~ 
c(z 
7 
DAYOFTHE 
MONTH 
iii 


8 
MONTH 


9 
YEAR 


10 
REGISTER A 


11 
REGISTERS 


12 
REGISTERC 


13 
REGISTERD 


time, calendar, 
and alarm bytes are always accessible 
because they are double buffered. 
Once per second the 
ten bytes are advanced 
by one second and checked for 
an alarm condition. 
If a read of the time and calendar 
data occurs during an update, 
a problem 
exists where 
seconds, 
minutes, 
hours, etc. may not correlate. 
The 
probability 
of reading 
incorrect 
time and calendar 
data 
is low. Several methods of avoiding 
any possible 
incor- 
rect time and calendar 
reads are covered 
later in this 
text. 


The three alarm bytes can be used in two ways. 
First, 
when the alarm time is written in the appropriate 
hours, 
minutes, 
and seconds 
alarm locations, 
the alarm inter- 
rupt is initiated althe specified time each day if the alarm 
enable bit is high. 
The second use condition 
is to insert 
a "don't care" state in one or more of the three alarm by- 
tes. 
The "don't care" code is any hexadecimal 
value 
from CO to FF. The two most significant 
bits of each byte 
set the "don't care" condition 
when at logic 1. An alarm 
will be generated 
each hour when the "don't care" bits 
are set in the hours byte. 
Similarly, 
an alarm is gener- 


ated every minute with "don't care" codes in the hours 
and minute 
alarm bytes. 
The "don't care" codes in all 


three alarm bytes create an interrupt 
every second. 


TABLE 2: 
TIME, CALENDAR 
AND ALARM 
DATA MODES 


ADDRESS 
DECIMAL 
RANGE 


LOCATION 
FUNCTION 
RANGE 
81NARY DATA MODE 
8CD DATA MODE 


0 
Seconds 
0-59 
00-38 
00-59 


1 
Seconds 
Alarm 
0-59 
00-38 
00-59 


2 
Minutes 
0-59 
00-38 
00-59 


3 
Minutes Alarm 
0-59 
00-38 
00-59 


4 
Hours-12-hr 
Mode 
1-12 
01-0C AM, 81-8C PM 
01-12AM,81-92PM 


Hours-24-hr 
Mode 
0-23 
00-17 
00-23 


5 
Hours Alarm-12-hr 
1-12 
01-0C AM, 81-8C PM 
01-12AM,81-92PM 


Hours Alarm-24-hr 
0-23 
00-17 
00-23 


6 
Day of the Week 
1-7 
01-07 
01-07 
Sunday = 1 


7 
Date of the Month 
1-31 
01-1 F 
01-31 


8 
Month 
1-12 
01-0C 
01-12 


9 
Year 
0-99 
00-63 
00-99 


The 114 general purpose 
nonvolatile 
RAM bytes are not 
dedicated 
to any special function 
within the DS12887. 
They can be used by the processor 
program 
as nonvol- 
atile memory 
and are fully available 
during the update 
cyde. 


INTERRUPTS 


The RTC pius RAM indudes 
three separate, 
fully auto- 


matic sources of interrupt for a processor. 
The alarm in- 


terrupt can be programmed 
to occur at rates from once 
per second to once per day. The periodic 
interrupt can 
be selected 
for rates from 
500 ms to 122~. 
The up- 


date-ended 
interrupt 
can be used to indicate to the pro- 


gram that an update cycle is complete. 
Each of these 
independent 
interrupt conditions 
is described 
in greater 
detail in other sections 
of this text. 


The processor 
program 
can select which 
interrupts, 
if 
any, are going to be used. 
Three bits in Register 
8 en- 
able the interrupts. 
Writing a logic 1 to an interrupt-en- 
able bit permits 
that interrupt 
to be initiated 
when the 
event occurs. 
A zero in an interrupt-enable 
bit prohibits 
the fRO pin from being asserted from that interrupt con- 
dition. 
If an interruptflag 
is already set when an interrupt 
is enabled, 
IRQ is immediately 
set at an active level, al- 
though 
the interrupt 
initiating 
the event 
may have oc- 


curred much earlier. 
As a result, there are cases where 
the program should clear such earlier initiated interrupts 
before first enabling 
new interrupts. 


When an interrupt 
event occurs, 
the relating 
flag bit is 
set to logic 1 in Register C. These flag bits are set inde- 
pendent 
of the state of the corresponding 
enable 
bit in 
Register 
8. The flag bit can be used in a polling 
mode 
without enabling the corresponding 
enable bits. The in- 
terrupt flag bit is a status bit which software 
can interro- 
gate as necessary. 
When a flag is set, an indication 
is 
given to software 
that an interrupt 
event has occurred 
since the flag bit was last read; however, care should be 
taken when using the flag bits as they are cleared 
each 
time Register C is read. Double latching is included with 
Register 
C so that 
bits which 
are set remain 
stable 
throughout 
the read cyde. 
All bits which are set (high) 
are cleared 
when 
read and new interrupts 
which 
are 
pending 
during 
the read cyde 
are held until after the 
cycle is completed. 
One, two, or three bits can be set 
when reading 
Register 
C. 
Each utilized flag bit should 
be examined 
when read to ensure that no interrupts 
a 
re lost. 


The second flag bit usage method is with fully enabled 
interrupts. 
When an interrupt flag bit is set and the corre- 


sponding 
inter.!!:!E! enable bit is also set, the IRQ pin is 
asserted low. IRQ is asserted as long as at least one of 
the three interrupt 
sources 
has its flag and enable 
bits 
both set. The IRQF bit in Register C is a one whenever 
the IRQ pin is being driven low. Determination 
that the 
RTC initiated 
an interrupt 
is accomplished 
by reading 
Register C. A logic one in bit 7 (IRQF bit) indicates 
that 
one 
or 
more 
interrupts 
have 
been 
initiated 
by 
the 
OS12887. 
The act of reading 
Register 
C dears 
all ac- 


tive flag bits and the IRQF bit. 


When the OS 12887 is shipped 
from the factory, the in- 
ternal oscillator 
is turned off. This feature prevents the 
lithium energy cell from being used until it is installed in 
a system. 
A pattern of 010 in bits 4 through 6 of Register 
A will turn the oscillator 
on and enable 
the countdown 
chain. 
A pattern 
of 11X will turn the oscillator 
on, but 
holds the countdown 
chain of the oscillator 
in reset. 
All 
other combinations 
of bits 4 through 
6 keep the oscilla- 
tor off. 


Thirteen 
of the 15 divider taps are made available 
to a 
1-of-15 selector, 
as shown in the block diagram 
of Fig- 
ure 1. The first purpose 
of selecting 
a divider tap is to 
generate 
a square wave output signal on the saw 
pin. 
The RSo-RS3 
bits in Register 
A establish 
the square 
wave output frequency. 
These frequencies 
are listed in 
Table 
1. 
The 
saw 
frequency 
selection 
shares 
its 
1-of-15 
selector 
with the periodic 
interrupt 
generator. 
Once the frequency 
is selected, 
the output of the saw 
pin can be turned on and off under program 
control with 
the square wave enable bit (SOWE). 


PERIODIC 
INTERRUPT 
SELECTION 


The periodic 
interrupt will cause the IRa pin to go to an 
active 
state from 
once every 
500 ms to once every 
122 J.lS. This function 
is separate 
from the alarm inter- 
rupt which can be output from once per second to once 
per day. The periodic interrupt rate is selected 
using the 
same Register A bits which select the square wave fre- 
quency 
(see Table 1). Changing 
the Register A bits af- 
fects both the square wave frequency 
and the periodic 
interrupt output. 
However, each function has a separate 
enable 
bit in Register 
B. 
The SOWE 
bit controls 
the 
square wave output. 
Similarly, 
the periodic 
interrupt 
is 
enabled by the PIE bit in Register 
B. The periodic inter- 
rupt can be used with software 
counters 
to measure 
in- 
puts, create output intervals, 
or await the next needed 
software 
function. 


The OS 12887 executes 
an update cycle once per sec- 
ond regardless 
of the SET bit in Register 
B. When the 
SET bit in Register 
B is set to one, the user copy of the 
double buffered 
time, calendar, 
and alarm bytes is fro- 


zen and will not update as the time increments. 
Howev- 
er, the time countdown 
chain continues 
to update the in- 


ternal 
copy of the buffer. 
This feature 
allows 
time to 
maintain accuracy 
independent 
of reading or writing the 
time, calendar, 
and alarm buffers 
and also guarantees 
that time 
and calendar 
information 
is consistent. 
The 
update cycle also compares 
each alarm byte with the 
corresponding 
time byte and issues an alarm if a match 
or if a "don't care" code is present 
in all three positions. 


There are three methods that can handle access of the 
real time clock that avoid any possibility 
of accessing 
in- 
consistent 
time and calendar 
data. 
The first method 
uses the update-ended 
interrupt. 
If enabled, 
an inter- 
rupt occurs after every up date cycle that indicates 
that 
over 999 ms are available to read valid time and date in- 
formation. 
If this interrupt is used, the IROF bit in Regis- 
ter C should be cleared before leaving the interrupt rou- 
tine. 


A second method uses the update-in-progress 
bit (UIP) 
in Register A to determine 
if the update cycle is in prog- 
ress. 
The UIP bit will pulse once per second. 
After the 
UIP bitg09s 
high, the upclate transfer occurs 244 J.lS lat- 
er. If a low is read on the UIP bit, the user has at least 
244 J.lS before the timQlcalendar 
data will be changed. 
Therefore, 
the user should avoid interrupt 
service 
rou- 
tines that would 
cause 
the time needed 
to read valid 
timQlcalendar 
data to exceed 244 J.lS. 


The third method uses a periodic 
interrupt to determine 
if an update cycle is in progress. 
The UIP bit in Register 
A is set high between the setting of the PF bit in Register 
C (see Figure 3). Periodic interrupts 
that occur at a rate 
of greater 
than teuc allow valid time and date informa- 
tion to be reached at each occurrence 
of the periodic in- 


terrupt. 
The 
reads 
should 
be 
complete 
within 
1 
(tpv + teuc) 
to ensure that data is not read during the 
2 
update cycle. 


FIGURE 
3: 
UPDATE-ENDED 
AND PERIODIC 
INTERRUPT 
RELATIONSHIP 
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The OS 12887 has four control 
registers 
which are ac- 
cessible 
at all times, even during the update cycle. 


The Update In Progress (UIP) bit is a status flag that can 
be monitored. 
When the UIP bit is a one, the update 
transfer will soon occur. When UIP is a zero, the update 
transfer will not occur for at least 244j.lS. 
The time, cal- 


endar, and alarm 
information 
in RAM is fUlly available 
for access when the UIP bit is zero. 
The UIP bit is read 
only and is not affected by RESET. 
Writing the SET bit 
in Register 
B to a one inhibits any update transfer 
and 
clears the UIP status bit. 
ova, OV1, OV2 


These three bits are used to turn the oscillator 
on or off 
and to reset the countdown 
chain. 
A pattern of 010 is 
the only combination 
of bits that will turn the oscillator on 
and allow the RTC to keep time. A pattern of 11X will en- 
able the oscillator 
but holds the countdown 
chain in re- 


set. The next update will occur at 500 ms after a pattern 
of 010 is written to OVO, OV1, and OV2. 


RS3, RS2, RS1, RSO 


These four rate-selection 
bits select one of the 13 taps 
on the 15-stage 
divider 
or disable 
the divider 
output. 
The tap selected 
can be used to generate 
an output 
square wave (SaW pin) anclIor a periodic interrupt. 
The 
user can do one of the following: 


1. 
Enable the interrupt with the PIE bit; 


2. 
Enable the saw 
output pin with the SaWE 
bit; 


3. 
Enable both at the same time and the same rate; 
or 


4. 
Enable neither. 


Table 1 lists the periodic 
interrupt 
rates and the square 
wave frequencies 
that can be chosen with the RS bits. 
These four readlwrite 
bits are not affected by ~. 


REGISTERB 


When the SET bit is a zero, the update transferfunctions 
normally 
by advancing 
the counts 
once 
per second. 


When the SET bit is written to a one, any update transfer 
is inhibited 
and the program 
can initialize 
the time and 
calendar bytes without an update occurring 
in the midst 
of initializing. 
Read cycles can be executed 
in a similar 
manner. 
SET is a readlwrite 
bit that is not modified 
by 
RESET or internal functions 
of the OS 12887. 


PIE 


The periodic 
interrupt 
enable 
PIE bit is a readlwrite 
bit 
which allows the Periodic Interrupt 
Rag (PF) bit in Reg- 
ister C to drive the IRa pin low. When the PIE bit is set 
to one, periodic 
interrupts 
are generated 
by driving the 
IRa pin low at a rate specified 
by the RS3-RSO bits of 
Register A. A zero in the PI E bit blocks the IRa output 
from being driven by a periodic interrupt, 
but the Period- 6 


ic Flag (PF) bit is still set at the periodic 
rate. 
PIE is not 
modified 
by any 
internal 
OS12887 
functions, 
but 
is 
cleared to zero on RESET. 


The Alarm Interrupt 
Enable (AlE) bit is a read/write 
bit 
which, when set to a on~rmits 
the Alarm 
Flag (AF) 
bit in register C to assert IRa. 
An alarm interrupt occurs 
for each second thatthe three time bytes equal the three 
alarm bytes including a "don't care" alarm code of binary 
11XXXXXX. 
When the AI E bit is set to zero, the AF bit 
does not initiate the IRa signal. 
The RESET pin clears 
AlE to zero. 
The internal functions 
of the OS12887 
do 
not affect the AlE bit. 


UIE 


The Update Ended Interrupt 
Enable (UIE) bit is a readf 
write that enables the Update End Flag (UF) bit in Regis- 
ter C to assert 
IRa. 
The RESET pin going 
low or the 
SET bit going high clears to UIE bit. 


SQWE 


When the Square Wave Enable (saw 
E) bit is set to a 
one, a square wave signal at the frequency 
set by the 
rate-selection 
bits RS3 through 
RSO is driven 
out on a 
saw 
pin. When the SaWE 
bit is set to zero, the saw 
pin is held low; the state of SaWE 
is cleared by the R'E= 
SET pin. 
SaWE 
is a read/write 
bit. 


OM 


The Data Mode (OM) bit indicates whether time and cal- 
endar information 
is in binary or BCD format. 
The OM 
bit is set by the program 
to the appropriate 
format 
and 
can be read as required. 
This bit is not modified by inter- 
nal functions 
or RESET. 
A one in OM signifies 
binary 
data while a zero in OM specifies 
Binary Coded Decimal 
(BCD) data. 


The 24112 control bit establishes 
the format of the hours 
byte. A one indicates the 24-hour mode and a zero indi- 
cates the 12-hour mode. This bit is read/write and is not 
affected 
by internal functions 
of RESET. 


DSE 


The Daylight 
Savings 
Enable (DSE) bit is a read/write 
bit which enables two special updates when DSE is set 
to one. 
On the first Sunday 
in April the time increments 
from 1:59:59 AM to 3:00:00 
AM. On the last Sunday in 
October 
when 
the 
time 
first 
reaches 
1:59:59 
AM 
it 
changes 
to 1:00:00 AM. 
These special updates do not 
occur when the DSE bit is a zero. This bit is not affected 
by internal functions 
or RESET. 


REGISTERC 


The Interrupt 
Request 
Rag 
(IRQF) bit is set to a one 
when one 
or more of the following 
are true: 


PF= 
PIE= 
1 
AF= 
AIE= 
1 
UF= 
UIE= 
1 


That is, IRQF = PF. 
PIE + AF 
• AlE + UF 
• UIE. 


Any time the IRQFbit 
is a one, the IRQ pin is driven low. 
All flag bits are cleared 
after Register 
C is read by the 
program 
or when the RESET pin is low. 


PF 


The Periodic 
Interrupt Flag (PF) is a read-only 
bit which 
is set to a one when an edge is detected 
on the selected 
tap of the divider chain. 
The RS3 through 
RSO bits es- 
tablish the periodic rate. 
PF is set to a one independent 
of the state of the PIE bit. 
When both PF and PIE are 


ones, the IRQ signal is active and will set the IRQF bit. 
The PF bit is cleared by a RESET or a software 
read of 
Register 
C. 


AF 


A one in the Alarm Interrupt 
Flag (AF) bit indicates 
that 
the current time has matched the alarm time. 
If the AlE 
bit is also a one, the IRQ pin will go low and a one will 
appear in the IRQF bit. A RESET or a read of Register 
C will clear AF. 


The Update 
Ended 
Interrupt 
Rag 
(UF) bit is set after 
each update cycle. 
When the UIE bit is set to one, the 
one in UF causes the IRQF bit to be a one which will as- 
sert the IRQ pin. 
UF is cleared 
by reading 
Register 
C 
ora 
RESET. 


These are unused bits of the status Register 
C. These 
bits always read zero and cannot be written. 


The Valid RAM and Time (VRT) bit is set to the one state 
by Dallas Semiconductor 
prior to shipment. 
This bit is 
not writable 
and should always be a one when read. 
If 
a zero is ever present, an exhausted 
internal lithium en- 
ergy source 
is indicated 
and both the contents 
of the 
RTC data and RAM data are questionable. 
This bit is 
unaffected 
by ~. 


BIT 6 THROUGH BIT 0 


The remaining 
bits of Register 
D are not usable. 
They 
cannot be written and, when read, they will always read 
zero. 


ABSOLUTE 
MAXIMUM 
RATINGS· 


VOLTAGE 
ON ANY PIN RELATIVE 
TO GROUND 


OPERATING 
TEMPERATURE 
STORAGE 
TEMPERATURE 
SOLDERING 
TEMPERATURE 


-0.3V TO +7.0V 
OOCT070oC 


-40°C TO +70°C 
260°C 
FOR 10 SECONDS 


·This 
is a stress 
rating only and functional 
operation 
of thedevice 
atthese 
or any other conditions 
above those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


RECOMMENDED 
DC OPERATING 
CONDITIONS 
(OOC TO 70°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply Voltage 
Vee 
4.5 
5.0 
5.5 
V 
1 


Input Logic 1 
VIH 
2.2 
Vee+0.3 
V 
1 


Input Logic 0 
VIL 
-0.3 
+0.8 
V 
1 


DC ELECTRICAL 
CHARACTERISTICS 
(O°C TO 70°C, 
Vcc = 4.5 TO 5.5V) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply 
Current 
leel 
7 
15 
mA 
2 


Input Leakage 
IlL 
-1.0 
+1.0 
!1A 
3 


VO Leakage 
'LO 
-1.0 
+1.0 
!1A 
4 


Input Current 
IMOT 
-1.0 
+500 
!1A 
3 


Output @ 2.4V 
IoH 
-1.0 
mA 
1,5 


Output @ 0.4V 
IOL 
4.0 
mA 
1 


Write Protect Voltage 
VTP 
4.0 
4.25 
4.5 
V 


CAPACITANCE 
(tA = 25°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
pF 


Output Capacitance 
COUT 
7 
pF 


AC ELECTRICAL 
CHARACTERISTICS 
(OOCTO 70°C, Vcc = 4.5V TO 5.5V) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Cycle lime 
tCYC 
385 
DC 
ns 


Pulse Width. 
DS/E Low or 
PWEl 
150 
ns 
RDIWRHigh 


Pulse Width, 
DS/E High or 
PWEH 
125 
ns 
RDIWRLow 


Input Rise and Fall lime 
tR,tF 
30 
ns 


RIW Hold lime 
tRWH 
10 
ns 


RIW Setup lime 
Before DS/E 
tRWS 
50 
ns 


Chip Select Setup Time Before 
tcs 
20 
ns 
OS, WR,orRD 


Chip Select Hold lime 
teH 
0 
ns 


Read Data Hold Time 
tOHR 
10 
80 
ns 


Write Data Hold Time 
toHW 
0 
ns 


Muxed Address 
Valid Time to 
tASl 
30 
ns 
AS/ALE 
Fall 


Muxed Address 
Hold lime 
tAHl 
10 
ns 


Delay lime 
DS/E to AS/ALE 
Rise 
tASO 
25 
ns 


Pulse Width AS/ALE 
High 
PWASH 
60 
ns 


Delay lime, 
AS/ALE 
to DS/E Rise 
tASEO 
40 
ns 


Output 
Data Delay lime 
From 
toOR 
20 
120 
ns 
6 
DS/EorRD 


Data Setup Time 
tosw 
100 
ns 


Reset Pulse Width 
tRWl 
5 
fjS 


fRO Release from OS 
tlRoS 
2 
fjS 
rna Release from RESET 
tlRR 
2 
fjS 


1. 
All voltages are referenced to ground. 


2. 
All outputs are open. 


3. 
The MOT pin has an internal pulldown of 
20 KQ. 


4. 
Applies to the ADO-AD?pins, the IRQ pin,and 
the SQW pin when each is in the high imped- 
ance state. 


5. 
The IRQ pin is open drain. 


6. 
Measured with a load as shown in Figure 4. 


FIGURE 4: OUTPUT LOAD 


DS12887 
BUS TIMING 
FOR MOTOROLA 
INTERFACE 


0512887 
BUS TIMING 
FOR INTEL INTERFACE WRITE CYCLE 


ALE 
(AS PIN) 


RO 
(DSPIN) 


WR 
(RlWPlN) 


0512887 
BUS TIMING 
FOR INTEL INTERFACE 
READ CYCLE 


ALE 
(AS PIN) 


RD 
(DSPIN) 


WR 
(rWV PIN) 


0512887 
IRQ RELEASE 
DELAY TIMING 


POWER 
DOWN/POWER 
UP TIMING 


CURRENT SUPPLIED 
FROM INTERNAL 
UTHIUM 
ENERGY CELL 


POWER 
DOWN/POWER 
UP TIMING 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


CS at VIH before Power-Down 
tpo 
0 
J&S 


~ 
slew from 4.5'1 to OV 
IF 
300 
J&S 
(CS atVIW 


~ 
slew from OV to 4.5'1 
tR 
100 
J&S 
(CS atVIW 


CS at VIH after Power-Up 
tREe 
20 
200 
ms 


The 
real time 
clock will keep time to an accuracy 
of 
±1 minute per month during data retention 
time for the 
period of tOR. 


Under no circumstances 
are negative 
undershoots, 
of 
any amplitude. 
allowed when device is in battery backup 
mode. 


0512887 
REAL TIME CLOCK PLUS RAM 


PKG 
24-PIN 


DIM 
••• 
MAX 


AIN. 
1.320 
1.335 
MM 
33.53 
33.91 


BIN. 
0.675 
0.700 
MM 
17.15 
17.78 


erN. 
0.345 
0.370 
MM 
8.76 
9.40 


DIN. 
0.100 
0.130 
MM 
2.54 
3.30 


EIN. 
0.015 
0.030 
MM 
0.38 
0.76 


FIN. 
0.110 
0.140 
MM 
2.79 
3.56 


GIN. 
0.090 
0.110 
MM 
2.2Il 
2.79 


HIN. 
0.590 
0.630 
MM 
14.99 
16.00 


J IN. 
0.008 
0.012 
MM 
0.20 
0.30 


KIN. 
0.015 
0.021 
MM 
0.38 
0.53 


DALLAS 
SEMICONDUCTOR 


• Drop-in 
replacement 
for IBM AT computer 
clock/ca- 
lendar 


• Totally nonvolatile 
with over 10 years of operation 
in 


the absence 
of power 


• Self-contained 
subsystem 
includes 
lithium, 
quartz, 
and support 
circuitry 


• Counts 
seconds, 
minutes, 
hours, 
days, day of the 
week, date, month, and year with leap year compen- 
sation 


• Binary or BCD representation 
of time, calendar, 
and 


alarm 


• Daylight Savings 
Time option 


• Selectable 
between 
Motorola 
and Intel bus timing 


• Multiplex 
bus for pin efficiency 


• Interfaced 
with software 
as 128 RAM locations 


- 14 bytes of clock and control registers 
- 114 bytes of general 
purpose 
RAM 


• Programmable 
square wave output signal 


• Bus-compatible 
interrupt 
signals (lRO) 


• Three 
interrupts 
are separately 
software-maskable 


and testable 


- Time-of-day 
alarm once/second 
to once/day 


- Periodic 
rates from 122 J.IS to 500 ms 
- End of clock update cycle 


DS12887A 


Real Time Clock 


PIN ASSIGNMENT 


MOT 
24 
vcc 


NO 
2 
23 
SaN 


NO 
3 
22 
NO 


ADO 
4 
21 
ROLR 


AD1 
5 
20 
NO 


AD2 
6 
19 
IRQ 


AD3 
7 
18 
RESET 


AD4 
8 
17 
os 


ADS 
9 
16 
NO 


AD6 
10 
15 
Riii 


AD7 
11 
14 
AS 


GND 
12 
13 
os 


ADO-AD7 
NC 


MOT 
CS 


AS 
RIW 
OS 
RESET 
IRQ 


SQW 
Voc 
RCLR 
GND 


MultipleXed 
Address/Data 
Bus 


No Connection 


Bus Type Selection 
Chip Select 
Address 
Strobe 
ReadlWrite 
Input 


Data Strobe 
Reset Input 
Interrupt 
Request Output 


Square Wave Output 
+5 Volt Supply 
, 


RAM Clear 
Ground 


The OS12887 A Real Time Clock pius RAM is designed 
to be a direct 
replacement 
for the 
OS1287A. 
The 
OS12887A 
is identical 
in form, fit, and function 
to the 
OS1287A, 
and has an additional 
64 bytes of general 
purpose 
RAM. 
Access to this additional 
RAM space is 
determined 
by the logic level presented 
on A06 during 
the address portion of an access cycle. 
The RCLR pin 


is used to clear (setto 
logic 1) all 114 bytes of general 


purpose 
RAM but does not affect the RAM associated 
with the real time clock. 
In order to clear the 
RAM, 


RCLR must be forced to an input logic ·0" (-0.3 to 0.8 
volts) 
during 
battery 
back-up 
mode 
when 
Vcc 
is not 
applied. 
The RCLR function 
is designed 
to be used via 
human 
interface 
(shorting 
to ground 
manually 
or by 
switch) 
and not to be driven 
with external 
buffers. 
All 
other operation, 
description 
and specification 
is identi- 
cal to the OS12887. 


DS12887A REAL TIME CLOCK PLUS RAM 


PKG 
24-PlN 


DIM 
YN 
MAX 


AIN. 
1.320 
1.335 
MM 
33.53 
33.91 


BIN. 
0.675 
0.700 
MM 
17.15 
17.78 


CIN. 
0.345 
0.370 
MM 
8.76 
9.40 


DIN. 
0.100 
0.130 
MM 
2.54 
3.30 


EIN. 
0.015 
0.030 
MM 
0.38 
0.76 


FIN. 
0.110 
0.140 
MM 
2.79 
3.56 


GIN. 
0.090 
0.110 
MM 
2.29 
2.79 


HIN. 
0.590 
0.630 
MM 
14.99 
16.00 


J IN. 
0.008 
0.012 
MM 
0.20 
0.30 


KIN. 
0.015 
0.021 
MM 
0.38 
0.53 


NOTE: 
THIS 
DEVICE 
CANNOT 
BE STORED 
OR SHIPPED 
IN CONDUCTIVE 
MATERIAL 
WHICH 
WILL 
GIVE 
A 
CONTINUITY 
PATH BETWEEN 
THE 
RAM CLEAR 
PIN AND 
GROUND. 


DALLAS 
SEMICONDUCTOR 
051385/051387 
RAMified Real Time Clock 4K x 8 


• Upgraded IBM AT computer clock/calendar with 4K x 
8 extended RAM 


• Totally nonvolatile with over 10 years of operation in 
the absence of power 


• Counts seconds, minutes, hours, day of the week, 
date, month and year with leap year compensation 


• Binary or BCD representations of time, calendar and 
alarm 


• Daylight Savings Time option 


• Multiplex bus for pin efficiency 


• Interfaced with software as 64 user RAM locations 
plus 4K x 8 of static RAM 
- 14 bytes of clock and control registers 
- 50 bytes of general purpose RAM 
- 4!<x 8 SRAM accessible by using separate control 
pins 


• Programmable square wave output signal 


• Bus-compatible interrupt signals (IRQ) 


• Three interrupts are separately software-maskable 
and testable: 
- Time-of-<layalarm once/second to once/day 
- Periodic rates from 122 ~ to 500 ms 
- End-of-c1ockupdate cycle 


• Available as chip (DS1385 or DS1385S) or stand 
alone module with embedded lithium battery and 
crystal (DS1387) 


ORDERING 
INFORMATION 


DS1385 
RTC Chip; 24 pi!) DIP 
DS1385S 
RTC Chip; 28 pin SOIC 
DS1387 
RTC Module; 24 pin DIP 


OER 
Xl 
X2 
ADO 


ADl 


AD2 


AD3 


AD4 


ADS 


AD6 


AD7 


GND 


vcc 
saw 
ASO 
ASl 


VBAT 
IRa 
WER 


RD 


GND 


WR 


ALE 
cs 


051387 ~N 
ENCAPSULATED PACKAGE 
(740 MIL FlUSH) 


OER 
Vcc 
Xl 
saw 
X2 
NO 
NO 
ASO 


ADO 
ASl 


ADl 
VBAT 
AD2 
IRQ 
AD3 
WER 


AD4 
RD 


ADS 
BGND 
AD6 
WR 


AD7 
~E 
NO 
cs 


GND 
NO 


DSl385S 2&-f'IN SOlO 
(330 MIL) 


PIN DESCRIPTION 


OER 
- 
RAM Output 
Enable 


X1 
- 
Crystal 
Input 
X2 
• 
Crystal Output 
AOO-A07 
- 
Mux'ed Address/Oata 
Bus 


CS 
- 
RTC Chip Select Input 
ALE 
- 
RTC Address 
Strobe 


WR 
- 
RTC Write Oata Strobe 
RJ5 
- 
RTC Read Oata Strobe 
WER 
- 
RAM Write Oata Strobe 


IRa 
- 
Interrupt 
Request 
Output 
AS1 
- 
RAM Upper Address 
Strobe 
ASO 
- 
RAM Lower Address 
Strobe 


saw 
- 
Square Wave Output 


V cc 
- 
+5V 
5upply 
GNO 
- 
Ground 


VBAT 
- 
Battery + 5upply 
BGNO 
- 
Battery Ground 


NC 
- 
No Connection 


The 
05138510S1387 
RAMified 
Real 
Time 
Clocks 
(RTCs) 
are upward-compatible 
successors 
to the in- 
dustry standard 
051285/0S 
1287 RTC's for PC applica- 
tions. 
In addition 
to the basic 
051285/051287 
RTC 
functions, 
4K bytes 
of on-chip 
nonvolatile 
RAM have 
been added. 


The RTC functions 
include 
a time-of-day 
clock, a one- 
hundred 
year calendar, 
time-of-day 
interrupt, 
periodic 
interrupts, 
and an end-of-c1ock 
update 
cycle interrupt. 


In addition, 50 bytes of user NV RAM are provided within 
this basic RTC function which can be used to store con- 
figuration data. The clock and user RAM are maintained 
in the absence 
of system 
Vcc by a lithium battery. 


The 4K x 8 additional 
NV RAM is provided 
to store a 
much larger amount 
of system 
configuration 
data than 
is possible 
within the original 
50 byte area. 
This RAM 
is accessed 
via control signals separate 
from the RTC, 
and is also maintained 
as nonvolatile 
storage 
from the 
lithium battery. 
' 


OPERATION 


The block diagram 
in Figure 
1 shows the pin connec· 
tions 
with 
the 
major 
internal 
functions 
of 
the 
OS13851051387. 
The following 
paragraphs 
describe 
the function 
of each pin. 


GND, Vcc • OC power is provided to the device on these 
pins. 
Vcc is the +5 volt input. 
When 5 volts are applied 
within normal 
limits, the device 
is fUlly accessible 
and 
data can be written and read. 
When V cc is below 4.25 
volts typical, reads 
and writes are inhibited. 
However, 
the timekeeping 
function 
continues 
unaffected 
by the 
lower input voltage. 
As Vcc falls below 3 volts typical, 
the RAM and timekeeper 
are switched 
over to the ener- 
gy source connected 
to the VBAT pin in the case of the 
OS1385, 
or to the internal 
battery 
in the case 
of the 
OS1387. 
The timekeeping 
function 
maintains 
an accu- 
racy of ±1 minute per month at 25°C regardless 
of the 
voltage 
input on the Vcc pin. 


5aW 
(Square 
Wave Output)· 
The saw 
pin can output 
a signal from one of 13 taps provided by the 15 internal 
divider stages of the real time clock. 
The frequency 
of 
the saw 
pin can be changed by programming 
Register 
A as shown in Table 2. The saw 
signal can be turned 
on and off using the SaWE 
bit in Register B. The saw 
signal is not available 
when Vcc is less than 4.25 volts 
typical. 


ADO-AD7 
(Munlplexed 
Bidirectional 
AddresslData 
Bus) 
- Multiplexed 
buses save pins because 
address 
information 
and data information 
time share the same 
signal paths. The addresses 
are present during the first 
portion 
of the bus cycle and the same pins and signal 
paths 
are used for data in the second 
portion 
of the 
cycle. Address/data 
multiplexing 
does not slow the ac- 
cess time of the OS138510S1387 
since the bus change 
from address to data occurs during the internal RAM ac- 
cess time. 
Addresses 
must be valid prior to the latter 
portion 
of 
ALE, 
ASO, 
or 
AS1, 
at 
which 
time 
the 
OS138510S1387 
latches the address from AOO to A07. 
Valid write data must be~sent 
and held stable during 
the latter portion of the WR or WER pulses. 
In a read 
cycle, the OS138510S 1387 outputs 8 bits of data during 
the latter portion 
of the RO or OER pulses. 
The read 
cycle is terminated 
and the bus returns to a high imped- 
ance state as RO or OER transitions 
high. 


ALE (RTC Address 
Strobe 
Input) 
- A positive 
going 
address 
strobe 
pulse 
serves 
to demultiplex 
the bus. 


The falling edge of ALE causes the RTC address to be 
latched within the OS13851051387. 


RD (RTC Read Input) 
- RO identifies 
the time period 
when the 
05138510S1387 
drives 
the bus with 
RTC 
read data. The RO signal is an enable signal for the out- 
put buffers of the clock. 


+ 
+3V 
---L 


ADDRESS HIGH 
BYTE LATCH 


AODRESSLON 
BYTE LATCH 


DATA LATCH 


DOUBLE 
BUFFERED 
,v 


WR (ATC Write 
Input) 
-The WR signal is an active low 
signal. 
The WR signal defines 
the time period 
during 
which data is written to the addressed 
clock register. 


C5 (RTC Chip Select 
Input) 
- The Chip 5elect 
signal 
must be asserted 
low during 
a bus cycle for the RTC 
portion 
of the o513851D51387 
to be accessed. 
C5 
must be kept in the active state during Ro and WR tim- 
ing. 
Bus cycles which take place without 
asserting 
C5 
will latch addresses 
but no access will occur. 


IRQ (Interrupt 
Request 
Output) 
- The rna pin is an ac- 
tive low output of the D5 1385/05 
1387 that can be tied 
to an interrupt input on a processor. 
The IRQ output re- 
mains low as long as the status bit causing the interrupt 
is present and the corresponding 
interrupt-enable 
bit is 
set. To clear the 'iRO pin, the application 
program 
nor- 
mally reads the C register. 


When no interrupt conditions 
are present, the rna level 
is in the high impedance 
state. 
MUltiple interru~ 
de- 
vices can be connected 
to an rna bus. 
The rna bus 
is an open drain output and requires an external pull-up 
resistor. 


AS() (RAM Addr.s 
Strobe 
Zero) - The rising edge of 
A50 latches the lower eight bits of the 4K x 8 RAM ad- 
dress. 


A51 (RAM Addre •• 
Strobe 
One) - The rising edge of 
ASf latches the upper four bits of the 4K x 8 RAM ad- 
dress. 


OER (RAM 
Output 
Enable) 
- OER is active 
low and 
identifies 
the time period 
when 
the o513851D51387 
drives the bus with RAM read data. 


WER"(RAM Write Enable) 
-WEl1 is an active low signal 
and is used to perform writes to the 4K x 8 RAM portion 
of the DS13851051387. 


(DS1385 
ONLY) 
X1. X2 - Connections 
for a standard 
32.768 kHz quartz 
crystal. Daiwa part number DT-26S or equivalent. 
When 
ordering, 
request a load capacitance 
of 6 pF. The inter- 


nal oscillator 
circuitry 
is designed 
for operation 
with a 
crystal having a specified 
load capacitance 
(CL) of 6 pF. 


Crystals 
can be ordered 
from 
Dallas 
5emiconductor 
Corporation. 
Order part number 
D5OO32. 


VSAT• BGND - Battery inputfor 
any standard 
3 volt lithi- 
um cell or other energy source. Battery voltage 
must be 
held between 2.5 and 3.7 volts for proper operation. 
The 
nominal write protect trip point voltage is set by the inter- 
nal circuitry and 
is 4.25 volts typical. 
A maximum 
load 
of 1 ~ 
at 25°C and 3.0V on VBAT should in the absence 
of power be used to size the external 
energy source. 


The address 
map of the o513851D51387 
is shown 
in 
Figure 2. The address map consists of the RTC and the 
4K X 8 NV 5RAM section. The RTC section contains 
50 
bytes of user RAM, 10 bytes of RAM that contain 
the 
RTC time, calendar, 
and alarm data, 
and four bytes 
which are used for control and status. 
All 64 bytes can 
be directly written or read except for the following: 


1. 
Registers 
C and D are read-only. 


2. 
Bit-7 of Register A is read-only. 


3. 
The high order bit of the seconds 
byte is read-only. 


RTC (REAL TIME CLOCK) 


The RTC function is the same as the 051287 
Real Time 
Clock. 
Access 
to the RTC is accomplished 
with four 
controls: 
ALE, Ro, WR and C5. The RTC is the same 
in the D5 1287 with the following 
exceptions: 


1. 
The MOT pin onthe 
D512851051287 
is not present 
on the D513851051387. 
The bus selection 
capa- 
bility of the D512851D51287 
has been eliminated. 


Only the Intel bus interface timing is applicable. 


2. 
The RE5ET pin on the D512851D5 1287 is not pres- 
ent on the o513851D5 
1387. The D51385105 
1387 
~rate 
the same as the o512851D51287 
with 
RESET tied to Vce. 


OS13851OS1387 


ADDRESS 
MAP 051385/051387 
Figure 2 


0 
00 
0 
SECONDS 


14 BYTES 
SECONDS ALARM 


00 
2 
MINUTES 
13 


14 
oE 
3 
MINUTES ALARM 


50 BYTES 
~ 
USER RAM 
4 
HOURS 
Do 


63 
3F 
5 
HOURS ALARM 
a: 
Q 


6 
OAYOF THE WEEK 
0 
lZl 
0 
0000 


OAYOFTHE MONTH 
II: 
7 
0 


8 
MONTH 
~ 
4KX8 
0( 
NVSRAM 
II 
YEAR 
Z [II 
iii 


10 
REGISTER A 


11 
REGISTERB 


12 
REGISTERC 


4096 
FFF 
13 
REGISTER 0 


The time and calendar 
information 
is obtained by read- 
ing the appropriate 
register bytes shown in Table 1. The 


time, calendar, and alarm are set or initialized by writing 
the appropriate 
register bytes. The contents of thetime, 
calendar, 
and alarm registers 
can be either Binary or 


Binary-Coded 
Decimal 
(BCD) format. 
Table 1 shows 


the binary and BCD formats oft he twelve time, calendar, 
and alarm locations. 


Before writing the internal time, calendar, and alarm reg- 
isters, the SET bit in Register 
B should be written to a 


logic one to prevent 
updates 
from occurring 
while ae>- 


cess is being attempted. 
Also at this time, the data for- 


mat (binary or BCD), should be set via the data mode bit 
(OM) of Register B. All time, calendar, and alarm regis- 
ters must use the same data mode. The set bit in Regis- 
ter B should be cleared after the data mode bit has been 
written 
to allow the real-time 
clock to update the time 


and calendar 
bytes. 


Once initialized, 
the real-time 
clock makes all updates 
in the 
selected 
mode. 
The 
data 
mode 
cannot 
be 


changed 
without 
reinitializing 
the ten data bytes. 
The 


24/12 bit cannot 
be changed 
without 
reinitializing 
the 


hour locations. 
When the 12-hour format 
is selected, 


the high order bit of the hours byte represents 
PM when 
it is a logic one. The time, calendar, and alarm bytes are 
always 
accessible 
because 
they are double 
buffered. 


Once per second 
the ten bytes are advanced 
by one 


second and checked for an alarm condition. 
If a read of 
the time and calendar 
data occurs during an update, 
a 


problem 
exists 
where 
seconds, 
minutes, 
hours, 
etc. 


may not correlate. 
The probability 
of reading 
incorrect 


time and 
calendar 
data 
is low. 
Several 
methods 
of 
avoiding any possible incorrect time and calendar 
reads 


are covered 
later in this text. 


The three alarm bytes can be used in two ways. 
First, 


when the alarm time is written in the appropriate 
hours, 
minutes, 
and seconds 
alarm locations, 
the alarm inter- 


rupt is initiated atthe specified time each day if the alarm 
enable 
bit is high. 
The second 
method 
is to insert a 
"don't care" state in one or more of the three alarm bytes. 
The "don't care" code is any hexadecimal 
value from CO 


to FE The two most significant 
bits of each byte set the 
"don't care" condition 
when at logic 1. An alarm will be 


generated 
each hour when the "don't care" bits are set 
in the hours byte. Similarly, an alarm is generated 
every 


minute with "don't care" codes in the hours and minute 
alarm bytes. 
The "don't care" codes in all three alarm 


bytes create an interrupt every second. 


ADDRESS 
DECIMAL 
RANGE 
FUNCTION 
LOCATION 
RANGE 
BINARY 
DATA MODE 
BCD DATA MODE 


0 
Seconds 
0-59 
oo-3B 
00-59 


1 
Seconds 
Alarm 
0-59 
oo-3B 
00-59 


2 
Minutes 
0-59 
00-3B 
00-59 


3 
Minutes Alarm 
0-59 
oo-3B 
00-59 


4 
Hours-12-hr 
Mode 
1-12 
01-0C AM, 81-SC PM 
01-12AM,81-92PM 


Hours-24-hr 
Mode 
0-23 
00-17 
00-23 


5 
Hours Alarm-12-hr 
1-12 
01-0C AM, 81-SC PM 
01-12AM,81-92PM 


Hours Alarm-24-hr 
0-23 
00-17 
00-23 


6 
Day of the Week 
1-7 
01-07 
01-07 
SUnday = 1 


7 
Date of the Month 
1-31 
01-1 F 
01-31 


8 
Month 
1-12 
01-OC 
01-12 


9 
Year 
0-99 
00-63 
00-99 


The 50 user nonvolatile 
RAM bytes are not dedicated 
to 
any special function within the DS13851DS1387. 
They 
can be used by the application 
program 
as nonvolatile 
memory and are fully available during the update cycle. 
This memory 
is directly accessible 
in the RTC section. 


INTERRUPTS 


The RTC plus RAM includes three separate, 
fully auto- 


matic sources of interrupt for a processor. 
The alarm in- 
terrupt can be programmed 
to occur at rates from once 
per second to once per day. The periodic 
interrupt can 
be selected 
for rates from 
500 ms to 122 JlS. The up- 


date-ended 
interrupt can be used to indicate to the pro- 
gram that an update cycle is complete. 
Each of these 
independent 
interrupt 
conditions 
is descnbed 
in greater 
detail in other sections 
of this text. 


The application 
program 
can select 
which interrupts, 
if 
any, are going to be used. 
Three bits in Register B en- 
able the interrupts. 
Writing a logic 1 to an interrupt-en- 
able bit permits 
that interrupt 
to be initiated 
when the 
event occurs. 
A logic 0 in an interrupt-enable 
bit prohib- 


its the 1m) pin from being asserted 
from that interrupt 


condition. 
If an interrupt flag is already set when an in- 


terrupt 
is enabled, IRQ is immediately 
set at an active 
level, 
although 
the interrupt 
initiating 
the 
event 
may 
have occurred much earlier. As a result, there are cases 
where the program should clear such earlier initiated in- 
terrupts before first enabling 
new interrupts. 


When an interrupt 
event occurs, 
the relating 
flag bit is 
set to logic 1 in Register C. These flag bits are set inde- 
pendent 
of the state of the corresponding 
enable bit in 
Register 
B. The flag bit can be used in a polling mode 
without enabling 
the corresponding 
enable bits. 
When 
a flag is set, an indication 
is given to software that an in- 


terrupt 
event has occurred 
since the flag bit was last 
read. However, 
care should be taken when 
using the 
flag bits as they are cleared 
each time 
Register 
C is 
read. Double latching is included with Register C so that 
bits which 
are set remain 
stable 
throughout 
the read 
cycle. 
All bits which 
are set (high) are cleared 
when 
read and new interrupts 
which are pending 
during 
the 
read cycle are held until after the cycle is completed. 
One, two, or three bits can be set when reading Register 
C. Each utilized flag bit should be examined 
when read 
to ensure that no interrupts 
are lost. 


The alternative 
flag bit usage 
method 
is with fully en- 


abled interrupts. 
When an interrupt flag bit is set and the 


corresponding 
interr~ 
enable 
bit is also set, the IRQ 


pin is asserted 
low. 
IRQ is asserted 
as long as at least 


one of the three interrupt sources has its flag and enable 
bits both set. The IRQF bit in Register C is a one when- 
ever the IRQ pin is being driven low. Determination 
that 


the RTC initiated 
an interrupt 
is accomplished 
by read- 
ing Register C. A logic one in bit 7 (IRQF bit) indicates 
that one or more interrupts 
have been initiated 
by the 


OS 1287. The act of reading 
Register C clears all active 


flag bits and the IRQF bit. 


OSCILLATOR 
CONTROL 
BITS 


A will turn the oscillator 
on and enable 
the countdown 


chain. 
A pattern 
of 11X will turn the oscillator 
on, but 


holds the countdown 
chain of the oscillator 
in reset. All 


other combinations 
of bits 4 through 
6 keep the oscilla- 


tor off. 


When the OS 13851DS 1387 is shipped from the factory, 
the internal oscillator 
is turned off. This feature prevents 
the lithium battery from being used until it is installed 
in 


a system. A pattern of 010 in bits 4 through 6 of Register 


Thirteen 
of the 15 divider taps are made available 
to a 


1-of-15 selector, as shown in the block diagram 
of FIg- 


ure 1. The first purpose 
of selecting 
a divider 
tap is to 


generate 
a square wave output signal on the SQW pin. 


The RSO-RS3 bits in Register 
A establish 
the square 


wave output frequency. 
These frequencies 
are listed in 


Table 
2. 
The 
SQW 
frequency 
selection 
shares 
its 


1-of-15 
selector 
with the periodic 
interrupt 
generator. 


Once the frequency 
is selected, 
the output of the SQW 


pin can be turned on and off under program 
control with 


the square wave enable bit (SQWE). 


SELECT 
BITS REGISTER 
A 
tPl PERIODIC 
SQWOUTPUT 


RS3 
RS2 
RS1 
RSO 
INTERRUPT 
RATE 
FREQUENCY 


0 
0 
0 
0 
None 
None 


0 
0 
0 
1 
3.90625ms 
256Hz 


0 
0 
1 
0 
7.8125ms 
128 Hz 


0 
0 
1 
1 
122.070~ 
8.192 kHz 


0 
1 
0 
0 
244.141 
~ 
4.096 kHz 


0 
1 
0 
1 
488.281 
~ 
2.048 kHz 


0 
1 
1 
0 
976.5625~ 
1.024 kHz 


0 
1 
1 
1 
1.953125 
ms 
512Hz 


1 
0 
0 
0 
3.90625ms 
256Hz 


1 
0 
0 
1 
7.8125ms 
128Hz 


1 
0 
1 
0 
15.625ms 
64Hz 


1 
0 
1 
1 
31.25 ms 
32Hz 


1 
1 
0 
0 
62.5ms 
16Hz 


1 
1 
0 
1 
125 ms 
8Hz 


1 
1 
1 
0 
250 ms 
4Hz 


1 
1 
1 
1 
500 ms 
2Hz 


The periodic 
interrupt will cause the IRQ pin to go to an 
active 
state 
from 
once 
every 
500 ms to once 
every 
122 flS. This function 
is separate 
from the alarm inter- 
rupt which can be output from once per second to once 
per day. The periodic interrupt rate is selected 
using the 
same Register A bits which select the square wave fre- 
quency 
(see Table 1). Changing 
the Register 
A bits af- 
fects both the square wave frequency 
and the periodic 
interrupt output. 
However, each function has a separate 
enable 
bit in Register 
B. 
The SQWE 
bit controls 
the 
square wave output. 
Similarly, 
the periodic 
interrupt 
is 
enabled by the PIE bit in Register B. The periodic inter- 
rupt can be used with software 
counters to measure 
in- 
puts, create output intervals, 
or await the next needed 
software 
function. 


The OS138510S1387 
executes 
an update 
cycle once 
per second 
regardless 
of the SET bit in Register 
B. 
When the SET bit in Register 
B is set to one, the user 
copy of the double 
buffered 
time, calendar, 
and alarm 
bytes 
is frozen 
and will not update 
as the time incre- 
ments. 
However, 
the time countdown 
chain continues 
to update the internal copy of the buffer. This feature al- 
lows time to maintain 
accuracy 
independent 
of reading 
or writing the time, calendar, and alarm buffers and also 
guarantees 
that time and calendar 
information 
is con- 
sistent. 
The update 
cycle also compares 
each alarm 
byte with the corresponding 
time byte and issues 
an 


alarm if a match or if a "don't care" code is present 
in all 
three positions. 


There are three methods that can handle access of the 
real-time clock that avoid any possibility 
of accessing 
in- 
consistent 
time 
and calendar 
data. 
The first 
method 
uses the update-ended 
interrupt. 
If enabled, 
an inter- 
rupt occurs after every up date cycle that indicates 
that 
over 999 ms are available 
to read valid time and date in- 
formation. 
Ifthis interrupt is used, the IRQF bit in Regis- 
ter C should be cleared before leaving the interrupt 
rou- 
tine. 


A second method uses the update-in-progress 
bit (UIP) 
in Register A to determine 
if the update cycle is in prog- 
ress. The UIP bit will pulse once per second. 
After the 
UIP bit goes high, the update transfer occurs 244 flS lat- 
er. If a low is read on the UIP bit, the user has at least 
244 flS before the time/calendar 
data will be changed. 


Therefore, 
the user should avoid interrupt 
service 
rou- 
tines that would 
cause 
the time needed 
to read valid 
time/calendar 
data to exceed 244 flS. 


The third method uses a periodic 
interrupt to determine 
if an update cycle is in progress. 
The UIP bit in Register 
A is set high between the setting of the PF bit in Register 
C (see Figure 3). Periodic interrupts 
that occur at a rate 
of greater 
than tauc allow valid time and date informa- 
tion to be reached at each occurrence 
of the periodic 
in- 
terrupt. 
The 
reads 
should 
be 
complete 
within 
(tpI"2+tauc) 
to ensure that data is not read during the up- 


date cycle. 


____ 
---'n~__ 
----,.~ 
JJill~ 
14-1 PII2 
~ 
1 PI/2 -.j 
~ 
__ 
-----"flI]_'_~lL 


~--- 
1 PI ----.1 


!PI- Periodic 
Interrupl Ume Interval per Table 1. 
leuc 
- Delay time before 
update 
cycle _ 244 
••••. 


REGISTERS 


The 0513851051387 
has four control 
registers 
which 
are accessible 
at all times, 
even 
during 
the 
update 
cycle. 


UIP - The Update 
In Progress 
(UIP) bit is a status flag 
that can be monitored. 
When the UIP bit is a one, the 
update transfer will soon occur. When UIP is a zero, the 
update transfer 
will not occur for at least 244 J.IS. The 
time, calendar, 
and 
alarm information 
in RAM is fully 
available 
for access when the UIP bit is zero. 
The UIP 
bit is read only. Writing the SET bit in Register B to a one 
inhibits any update transfer 
and clears the UIP status 
bit. 


DV2, DV1, DVa - These three bits are used to tum the 
oscillator 
on or off and to reset the countdown 
chain. 
A 
pattern of 01 0 is the only combination 
of bits that will turn 
the oscillator 
on and allow the RTC to keep time. 
A pat- 
tern of 11X will enable the oscillator but holds the count- 
down chain in reset. 
The next update will occur at 500 
ms after a pattern 
of 010 is written 
to OV2, OV1, and 
OVO. 


RS3, RS2, RS1, RSO - These four rate-selection 
bits se- 


lect one of the 13 taps on the 15-stage divider or disable 
the divider output. 
The tap selected can be used to gen- 


erate an output square wave (SaW pin) and/or a period- 
ic interrupt. 
The user 
can do one of the following 


1. 
Enable the interrupt 
with the PIE bit; 


2. 
Enable the saw 
output pin with the SaWE 
bit; 


3. 
Enable both at the same time and the same rate; or 


4. 
Enable neither. 


Table 2 lists the periodic 
interrupt 
rates and the square 
wave frequencies 
that can be chosen with the RS bits. 


SET - When the SET bit is a zero, the update transfer 
functions 
normally 
by advancing 
the counts once per 
second. When the SET bit is written toa one, any update 
transfer 
is inhibited 
and the program 
can initialize 
the 


time and calendar 
bytes without 
an update occurring 
in 
the midst of initializing. 
Read cycles can be executed 
in 
a similar manner. SET is a read/write 
bit that is not modi- 
fied by internal functions 
of the 051385'051387. 


PIE - The Periodic Interrupt Enable bit is a readlwrite 
bit 
which allows the Periodic 
Interrupt 
Rag (PF) bit in Reg- 


ister C to drive the IRa pin low. When the PIE bit is set 
to one, periodic 
interrupts 
are generated 
by driving the 
IRa pin low at a rate specified 
by the RSS-RSO bits of 
Register A. A zero in the PIE bit blocks the ma output 
from being driven by a periodic interrupt, but the Period- 
ic Rag (PF) bit is still set at the periodic 
rate. 
PIE is not 
modified 
by any internal 
0513851051387 
functions. 


AlE - The Alarm Interrupt Enable (AlE) bit is a read/write 
bit which, when setto a o~rmits 
the Alarm Rag (AF) 
bit in register C to assert IRa. 
An alarm interrupt occurs 
for each second that the three time bytes equal the three 
alarm bytes including 
a don't care alarm code of binary 6 


11XXXXXX. 
When the AI E bit is set to zero, the AF bit 
does not initiate the IRa signal. 
The internal functions 
of the 0513851051387 
do not affect the AlE bit. 


UIE - The Update 
Ended Interrupt 
Enable (UIE) bit is a 
read/write 
bit that enables the Update End Flag (U F) bit 
in Register 
C to assert 
IRa. 
The SET bit going 
high 
clears the UIE bit. 


SQWE - When the Square Wave Enable (SaWE) 
bit is 
set to a one, a square wave signal at the frequency 
set 
by the rate-selection 
bits RSS through 
RSO is driven out 
on a saw 
pin. 
When the SaWE 
bit is set to zero, the 
saw 
pin is held low. SaWE 
is a readlwrite 
bit. 


DM - The Data Mode (OM) bit indicates 
whether 
time 
and calendar 
information 
is in binary 
or BCD format. 


The OM bit is set by the program to the appropriate 
for- 
mat and can be read as required. 
This bit is not modified 
by internal functions. 
A one in OM signifies 
binary data 
while 
a zero 
in OM specifies 
Binary 
Coded 
Decimal 
(BCD) data. 


24/12 - The 24/12 control 
bit establishes 
the format 
of 
the hours byte. 
A one indicates 
the 24-hour 
mode and 
a zero indicates 
the 12-hour 
mode. 
This bit is read! 
write. 


DSE - The Daylight Savings 
Enable (OS E) bit is a read/ 
write bit which enables two special updates when OSE 
is set to one. On the first Sunday in April the time incre- 
ments 
from 
1:59:59 
AM to 3:00:00 
AM. 
On the last 
Sunday 
in October when the time first reaches 
1:59:59 
AM it changes 
to 1:00:00 AM. 
These 
special 
updates 
do not occur when the OSE bit is a zero. 
This bit is not 
affected by internal functions. 


IRQF· The Interrupt 
Request 
Flag (IRQF) bit is set to a 
one when one 
or more of the following 
are true: 


PF= 
PIE= 
1 
AF=AIE= 
1 
UF= 
UIE= 
1 


Le., IRQF = (PF. 
PIE) + (AF. 
ALE) + (UF 
• UIE) 


Any time the IRQF bit is a one, the IRQ pin is driven low. 
All flag bits are cleared 
after Register 
C is read by the 
program. 


PF - The Periodic 
Interrupt 
Flag (PF) is a read-only 
bit 
which is set to a one when an edge is detected 
on the 
selected tap of the divider chain. The RS3 through 
RSO 
bits establish the periodic rate. 
PF is set to a one inde- 
pendent of the state 
of the PIE bit. When both PF and 
PIE are ones, the IRQ signal is active and will set the 
IRQF bit. 
The PF bit is cleared 
by a software 
read of 


Register 
C. 


AF - A one in the Alarm Interrupt 
Flag (AF) bit indicates 


that the current time has matched the alarm time. 
If the 


AlE bit is also a one, the IRQ pin will go low and a one 
willappearinthe 
IRQFbit. 
Areadof 
RegisterCwillclear 
AF. 


UF - The Update Ended Interrupt 
Flag (UF) bit is set af- 
ter each update cycle. 
When the UIE bit is set to one, 
the one in UF causes the IRQF bitto be a one which will 
assert the IRQ pin. 
UF is cleared 
by reading 
Register 


C. 


BIT 0 THROUGH BIT 3 - These are reserved bits of the 
status Register C. These bits always read zero and can- 
not be written. 


VAT - The Valid RAM and Time (VRT) bit is set to the 
one state by Dallas Semiconductor 
Corporation 
prior to 


shipment. 
This bit is not writable 
and should always be 
a one when read. If a zero is ever present, an exhausted 
intemallithium 
energy source is indicated 
and both the 


contents 
of the RTC data and RAM data are question- 


able. 


BIT 6 THROUGH BIT 0 - The remaining 
bits of Register 


o are reserved 
and not usable. 
They cannot be written 


and, when read, they will always 
read zero. 


4KX8RAM 


The D$13851DS1387 
provides 
4K x 8 of on-chip SRAM 


which 
is controlled 
as nonvolatile 
storage 
sustained 


from a lithium battery. 
On power-up, 
the RAM is taken 


out of write-protect 
status by the internal power OK sig- 


nal (POK) 
generated 
from 
the write 
protect 
circuitry. 


The POK signal becomes 
active at 4.25 volts (typical). 


The on-chip 
4K x 8 nonvolatile 
SRAM 
is accessed 
via 


the eight multiplexed 
address/data 
lines AD7-ADO. 
Ac- 


cess to the SRAM 
is controlled 
by three on-chip 
latch 


registers. 
Two registers 
are used to hold the SRAM ad- 


dress, and the third register 
is used to 
hold read/write 


data. 
The 
SRAM 
address 
space 
is from 
OOOOHto 


FFFH. 


Four control 
signals, 
ASO, AS1, OER, and WER, 
are 


used to access the 4K x 8 SRAM. 
The address 
latches 


are loaded from the address/data 
bus in response to ris- 


ing edge signals applied to the Address 
Strobe 0 (ASO) 


and Address 
Strobe 
1 (AS1) signals. 
ASO is used to 


latch the lower 8-bits of address, 
and AS1 is used to 


latch the upper 4-bits of address. 
It is necessary to meet 


the setup and hold times given in the Electrical 
Specifi- 


cations with valid address information 
in orderto 
proper- 


ly latch the address. 
If the upper or lower order address 


is correct from a prior cycle, it is not necessary 
to repeat 


the address 
latching 
sequence. 


A write operation 
requires 
valid data to placed 
on the 


bus (AD7-ADO) followed 
by the activation 
of the Write 


Enable RAM (WER) line. Data on the bus will be written 
to the RAM provided that the write timing specifications 
are met. 
During a read cycle, the Output 
Enable RAM 


(OER) signal is driven 
active. 
Data from the RAM will 


become valid on the bus provided that the RAM read ac- 
cess timing specifications 
are met. The WER and OER 


signals should never be active at the same time. In addi- 
tion, access 
to the clock/calendar 
registers 
and user 


RAM (via CS) must not be attempted 
when the 4K x 8 


RAM is being accessed. 
The RAM is enabled when ei- 


ther WER or OER is active. 
CS is only used for the ac- 


cess of the clock calendar 
registers 
(including 
the ex- 


tended Dallas registers) 
and the 50 bytes of user RAM. 


ABSOLUTE MAXIMUM RATINGS· 
Voltage on any Pin Relative to Ground 
Operating 
Temperature 
Storage Temperature 
Soldering 
Temperature 


-0.3V to +7.0V 
OOCto 70°C 
_40°C to +70oC 
260°C 
for 10 seconds 


• This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
above those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply Voltage 
Vee 
4.5 
5.0 
5.5 
V 
1 


Input Logic 1 
VIH 
2.2 
Vee+0.3 
V 
1 


Input Logic 0 
VIL 
-0.3 
+0.8 
V 
1 


Battery Voltage 
VBAT 
2.5 
3.7 
V 
9 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply Current 
leel 
35 
50 
mA 
2 


Standby 
Current 
CS, OER, and 
lee2 
1 
5.0 
mA 
6 
WER = Vee -0.3V 


Input Leakage 
IlL 
-1.0 
+1.0 
IlA 
3 


UO Leakage 
ILO 
-1.0 
+1.0 
IlA 
3 


Output @ 2.4V 
IOH 
-1.0 
mA 
1,4 


Output 
@ 0.4V 
Iol. 
4.0 
mA 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Cycle lime 
tevc 
305 
DC 
ns 


Pulse Width, 
RDIWR Low 
PWEH 
125 
ns 


Pulse Width, 
RDIWR High 
PWEL 
150 
ns 


Input Rise and Fall lime 
tR, tF 
30 
ns 


~ 
Select Setup lime 
Before 
tes 
20 
ns 
R,orRD 


Chip select 
Hold lime 
teH 
0 
ns 


Read Data Hold lime 
toHR 
10 
80 
ns 


Write Data Hold lime 
tDHW 
0 
ns 


Muxed Address 
Valid lime 
to ALE 
tASl 
30 
ns 
Fall 


Muxed Address 
Hold lime 
from 
tAHL 
10 
ns 
ALE fall 


RD or WR High Setup to ALE 
tASO 
25 
ns 
Rise 


Pulse Width ALE High 
PWASH 
60 
ns 


ALE Low Setup to RD or WR Fall 
tASEO 
40 
ns 


Output 
Data Delay lime 
from RD 
tOOR 
20 
120 
ns 
5 


Data Setup lime 
to Write 
tosw 
100 
ns 


IRQ Release from RD 
tlRO 
2 
J1S 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Address 
Setup Time 
tAS 
50 
ns 


Address 
Hold Time 
tAH 
0 
ns 


Data Setup Time 
tos 
75 
ns 


Data Hold Time 
tOH 
0 
ns 


Output 
Enable Access Time 
tOEA 
200 
ns 
7 


Write Pulse Width 
twP 
200 
ns 


OER Pulse Width 
tRP 
200 
ns 


OER to Output 
in High Z 
toEZ 
50 
ns 


ASO, AS1 Pulse Width 
tASP 
75 
ns 


ASO, AS1 High to OER Low 
tASO 
20 
ns 


ASO, AS1 High to \YEA Low 
tASW 
20 
ns 


WER.VH 
tASP 


ASO 


4.5V 


4.25V 
4.0V 


J 
\~-- 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


CE High to Power Fail 
tpF 
0 
ns 


Recovery 
at Power Up 
tREe 
150 
ms 


Vee Slew Rate Power Down 
tF 
300 
J1S 
4.0 50Vee 504.5V 


V cc Slew Rate Power Down 
tFB 
10 
J1S 
3.0 50Vecs 4.0V 


Vee Slew Rate Power Up 
tR 
0 
J1S 
4.5V~V e~.OV 


Expected 
Data Retention 
tOR 
10 
years 
8 


WARNING 


Under 
no circumstances 
are negative 
undershoots, 
of any amplitude. 
allowed when device 
is in battery 
back-up 
mode. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
C1N 
12 
pF 


Output Capacitance 
COUT 
12 
pF 


NOTES 


1. 
All voltages are referenced to ground. 


2. 
All outputs are open. 


3. 
Applies to the ADO-A07 pins. and the SQW pin 
when each is in the high impedance state. 


4. 
The IRQ pin is open drain. 


5. 
Measured with a load as shown in Figure 4. 


6. 
All other inputs at CMOS levels. 


7. 
Measured with a load as shown in Figure 4. 


8. 
The real-time clock will keep time to an accuracy 
of ±1 minute per month during data retention 
time for the period of tOR. 


9. 
Applies to 051385 and 0513855 only. 


PKG 
24-PIN 


DIM 
MrN 
MAX 


AIN. 
1.245 
1.270 
MM 
31.62 
32.26 


BIN. 
0.530 
0.550 
MM 
13.46 
13.117 


CIN. 
0.140 
0.160 
MM 
3.56 
4.06 


DIN. 
0.600 
0.625 
MM 
15.24- 
15.88 


EIN. 
0.015 
0.050 
MM 
0.38 
1.27 


FIN. 
0.120 
0.145 
MM 
3.05 
3.68 


GIN. 
0.090 
0.110 
MM 
2.211 
2.711 


HIN. 
0.625 
0.675 
MM 
15.88 
17.15 


JIN. 
0.008 
0.012 
MM 
0.20 
0.30 


KIN. 
0.015 
0.022 
MM 
0.38 
0.56 


PKG 
28·PIN 


DIM 
MIN 
MAX 


AIN. 
0.706 
0.728 


MM 
17.113 
18.49 


BIN. 
0.338 
0.350 


MM 
8.58 
8.89 


CIN. 
0.086 
0.110 


MM 
2.18 
2.79 


DIN. 
0.020 
0.050 


MM 
0.58 
1.27 


EIN. 
0.002 
0.014 


MM 
0.05 
0.36 


FIN. 
0.090 
0.124 


MM 
2.29 
3.15 


GIN. 
0.050 
BSC 


MM 
1.27 


HIN. 
0.460 
0.480 


MM 
11.68 
12.19 


JIN. 
0.006 
0.013 


MM 
0.15 
0.33 


KIN. 
0.014 
0.020 


MM 
0.36 
0.51 


L'l----- 
E ..-.-.-.-. -.-.-.-.-. 


PKG 
24-PIN 


DIM 
MIN 
MAX 


AIN. 
1.320 
1.335 


MM 
33.53 
33.91 


BIN. 
0.720 
0.740 


MM 
18.29 
18.80 


eiN. 
0.345 
0.370 


MM 
8.76 
9.40 


DIN. 
0.100 
0.130 


MM 
2.54 
3.30 


EIN. 
0.015 
0.030 


MM 
0.38 
0.89 


FIN. 
0.110 
0.140 


MM 
2.79 
3.56 


GIN. 
0.090 
0.110 


MM 
2.29 
2.79 


HIN. 
0.590 
0.630 


MM 
14.99 
16.00 


JIN. 
0.008 
0.012 


MM 
0.20 
0.30 


KIN. 
0.015 
0.021 


MM 
0.38 
0.53 
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DALLAS 
SEMICONDUCTOR 
051386 
RAMified Watchdog Timekeeper 


• 8K or 32K bytes of user NV RAM 


• Real time quartz 
clock/calendar 
keeps track of hun- 
dredths 
of seconds, 
seconds, 
minutes, 
hours, days, 
date of the month, months, and years 


• Will operate 
in 28-pin 
JEDEC 
footprint 
when 
lower 
justified 


• Watchdog 
timer restarts an out-of-control 
processor 


• Alarm function 
schedules 
real-time 
related activities 
such as system wakeup 


• Embedded 
lithium energy cell maintains 
time, watch- 
dog, user RAM, and alarm information 


• Programmable 
interrupts 
and square wave output 


• All registers 
are individually 
addressable 
via the ad- 
dress and data bus 


• Accuracy 
is better than ±1 minute/month 
at 25°C 


• Greater than 10 years of timekeeping 
in the absence 
ofVee 


• Interrupt 
signals are active in power-down 
mode 
r: 
RTCBdNW_32"~P 
-15 
150nsacoess 
-12 
120nsacoess 


08 8Kx 8 NVSAAM 
32 32Kx 8 NVSRAM 


DESCRIPTION 


The 
051386 
RAMified 
Watchdog 
Timekeeper 
is a 
self-contained 
real time dock 
(RTC), alarm, watchdog 
timer, and interval 
timer in a 32-pin 
JEDEC 
DIP pack- 
age. The 051386 
contains 
an embedded 
lithium ener- 
gy source 
and a quartz 
crystal 
which 
eliminates 
the 
need for any external circuitry. 
Data contained 
within 8K 
or 32K by 8-bit memory 
and the timekeeping 
registers 
can be read or written in the same manner as bytewide 


INTA 


INTB 
NO 
A12 


A7 


A6 


AS 


A4 


A3 


A2 
Al 
AO 
000 
001 
002 
GND 


INTA 
1 


INTB 
2 
A14 
3 
A12 
4 
A7 
5 


A6 
6 


AS 
7 


A4 
8 
A3 
9 
A2 
10 
Al 
11 
AO 
12 
DQO 
13 
001 
14 
DQ2 
15 
GND 
16 


DS138632Kx 8 
32-l'In Encapsulated 
Package 


INTA 
INTB(INTB) 
AO-A14 
oao-D07 
CE 
OE 


WE 
Vee 
GND 
SOW 


NC 


- 
Interrupt 
Output A 
Interrupt 
Output 
B 


Address 
Inputs 
Data Input/Output 


Chip Enable 
Output 
Enable 


Write Enable 
+5 Volts 
Ground 
Square Wave Output 


No Connection 


static 
RAM. 
The timekeeping 
registers 
are located 
in 
the first 14 bytes of memory space. 
Data is maintained 
in the RAMified 
Timekeeper 
by intelligent control circuit- 
ry which 
detects 
the status 
of V oe and write protects 
memory when VCO is out of tolerance. 
The lithium ener- 
gy source can maintain 
data and real time for over ten 
years in the absence 
of Vce. 
Timekeeper 
information 
includes 
hundredths 
of seconds, 
seconds, 
minutes, 


hours, 
day, date, month, and year. The date at the e~ 
of the month 
is automatically 
adjusted 
for months with 
less than 31 days, 
including 
correction 
for leap year. 
The RAMified 
Timekeeper 
operates 
in either 24 hour or 
12 hour format with an AM/PM indicator. 
The watchdog 
timer provides 
alarm interrupts 
and interval 
timing be- 


tween 0.01 seconds 
and 99.99 seconds. 
The real time 
alarm provides 
for preset times of up to one week. Inter- 
rupts for both watchdog 
and .RTC will operat~ when sys- 
tem 
is 
powered 
down. 
Either 
can 
provide 
system 
"wake-up" 
signals. 


OPERATION 
- READ REGISTERS 


The 
DS1386 
executes 
a read 
cycle 
whenever 
WE 
(Write Enable) is inactive (High) and CE (Chip Enable) 
and OE (Output 
Enable) are active (Low). 
The unique 
address 
specified 
by the address 
inputs (AQ-A14) d~ 
fines which 
of the 
registers 
is to be 
accessed. 
Valid 
data will be available 
to the eight data output 
drivers 
within tACC (Access 
Time) 
after the last address 
i.nput 
signal is stable, provid~ 
that CE and OE ~ccess times 
are also satisfied. 
If OE and CE access times are not 
satisfied, 
then data access must be measured 
from the 
latter occurring 
signal ~ 
or OE) and the limiting pa- 
rameter is eitherteo 
for CE or toE for OE rather than ad- 
dress access. 


OPERATION 
- WRITE 
REGISTERS 


The 
DS1386 
is in the write 
mode whenever 
the WE 
(Write Enable) and CE (Chip Enable) signals are in the 
active (Low) state after the address 
inputs ar~ stable. 


The latter occurring 
falling edge of CE or WE Will deter- 
mine the start of the write cycle. The write cycle is termi- 
nated by the earlier rising edgeofCE 
or~. 
All address 
~uts 
must be kept valid 
throughout 
the write cycle. 
WE must return to the high state for a minimum 
recovery 
state (tWR) before another 
cycle can be initiated. 
Data 
must be valid on thedatabus 
with sufficient 
Data Set-Up 
(tos) and Data Hold Time (tOH)with respect to the earlier 
rising edge of CE or WE. The OE control signal ~hould 
be kept inactive 
(High) during write cycles to avoid bus 
contention. 
However, 
if the o~ 
bus has been en- 
abled (CE and OE active), then WE will disable the out- 
puts in toow 
from its falling edge. 


DATA RETENTION 


The RAMified TImekeeper 
provides full functional 
capa- 
bility when V cc is greater 
than 4.5 volts a~d write-pre:'- 
tects the register contents 
at 4.25 v.olts typical. 
~~ta 
IS 
maintained 
in the absence 
of Vcc without any additional 
support circuitry. 
The DS1386 constantly 
monitors Vcc. 


Should the supply 
voltage 
decay, the RAMified 
Time- 


keeper will automatically 
write-protect 
itself and ~II in- 
puts to the registers become "don't care". The two inter- 
rupts INTA and INTB (INTB) and the internal 
clock and 
timers continue to run regardless 
of the level of Vcc. 
As 
Vcc falls below approximately 
3.0 volts, a power switch- 
ing circuit turns the inte~nallithium 
energy .sour~ 
on to 
maintain the clock and timer data and functionality. 
Dur- 
ing power-up, 
when Vcc rises above approximately 
3.0 
volts, the power switching 
circuit connects 
external Vcc 
and disconnects 
the 
internal 
lithium 
energy 
source. 
Normal 
operation 
can resume 
after Vcc 
exceeds 
4.5 
volts for a period of 200 ms. 


RAMIFIED 
TIMEKEEPER 
REGISTERS 


The RAMified 
Timekeeper 
has 14 registers 
which 
are 
eight bits wide that contain all of the timekeeping, 
alarm, 
watchdog 
and control information. 
The clock, calendar, 
alarm, 
and watchdog 
registers 
are memory 
locations 
which contain external 
(user-accessible) 
copies of the 
timekeeping 
data. The external copies are independe~t 
of internal functions 
except that they are updated 
pen- 


odically by the simultaneous 
transfer ofthe incremented 
internal 
copy (see Figure 
1). The Command 
R~ister 
bits are affected by both internal and external functIOns. 
This register will be discussed 
later. The 8K or 32K by- 
tes of RAM and the 14 external 
timekeeping 
registers 
are accessed 
from the external 
address 
and data bus. 
RegisterO, 
1,2,4,6,8,9, 
and A contain tim~ of day ~nd 
date information 
(see Figure 2). Time of day InformatIOn 
is stored in BCD. Registers3, 
5, and 7 contain the Time 
of Day Alarm information. 
TIme of Day Alarm informa- 
tion is stored in BCD. 
Register B is the Command 
Reg- 
ister and information 
in this register is binary. 
Registers 
C and 0 are the Watchdog 
Alarm 
Registers 
and infor- 
mation which is stored in these two registers 
is in BCD. 


Registers 
E through 
1FFF or 7FFF are user bytes and 
can be used to maintain 
data at the user's discretion. 


OSCILLATOR 
& 
PRESCALER 
----~/\'-----, 


UPDATE SECONDS THRU 
YEARS AND CHECK 
TIME OF DAY ALARM 


32KX 8 OR 
8KX8 
NVRAM 


t 


DQO·DQ7 


100HZ 
"AVG" 


INTERNAL 
COUNTERS 


Registers 
0, 1, 2, 4, 6, 8, 9, and A contain Time of Day 
data in BCD. Ten bits within these eight registers are not 
used and will always 
read zero regardless 
of how they 
are written. 
Bits 6 and 7 in the Months 
Register 
(9) are 
binary bits. 
When set to logic 0, EOSC (Bit 7) enables 
the Real Time Clock oscillator. 
This bit is set to logic 1 
as shipped 
from Dallas Semiconductor 
to prevent 
lithi- 
um energy consumption 
during storage 
and shipment. 


This bit will normally be tumed on by the user during d&- 
vice initialization. 
However, the oscillator 
can be turned 
on and off as necessary 
by setting this bit to the appro- 


priate level. 
Bit 6 of this same byte controls the Square 
Wave Output (pin 31). 
When set to logic 0, the Square 
Wave Output 
Pin will output a 1024 Hz Square 
Wave 
Signal. 
When set to logic 1 the Square Wave Output Pin 
is in a high impedance 
state. 
Bit 6 of the Hours Register 
is defined 
as the 12 or 24 Hour 
Select Bit. When set to 
logic 1, the 12 Hour Format is selected. 
In the 12 Hour 
Format, 
bit 5 is the AM/PM 
bit with logic 1 being 
PM. 
In the 24 Hour Mode, bit 5 is the Second 
10 Hour bit 
(20-23 hours). 
The Time of Day Registers 
are updated 
every 
.01 seconds 
from the Real Time Clock, 
except 
when the TE bit 
(bit 7 of Register 
B) is set low or the 
clock oscillator 
is not running. The preferred 
method 
of 
synchronizing 
data access 
to and from the RAMified 


:nmek~per 
is to access the Command 
Register by do- 


Ing a.wnte cycle to address 
location OB and setting the 
TE bit (Transfer 
Enable bit) to a logic o. This will freeze 
the External 
Time of Day Registers 
at the present 
r&- 


C?rded time, allowing 
access to occur without danger of 
simultaneous 
update. 
When the watch registers 
have 
been read or written, 
a second write cycle to location 
OB, setting the TE bit to a logic 1,will put the Time of Day 
Registers 
back to being updated every .01 second. 
No 
time is lost in the Real Time Clock because the internal 
copy of the Time of Day Register 
buffers 
is continually 


incremented 
while the external 
memory 
registers 
are 
frozen. 
An alternate 
method 
of reading 
and writing the 
Time 
of Day 
Registers 
is to ignore 
synchronization. 
However, 
any single read may give erroneous 
data as 
the Real Time Clock may be in the process of updating 
the ~ernal 
m~ory 
registers 
as data is being 
read. 
The Internal 
copies 
of seconds 
through 
years 
are in- 


cremented, 
and the Time of Day Alarm is checked dur- 
ing the period that hundreds 
of seconds 
reads 99 and 
are transferred 
to the external register when hundredths 
of seconds 
roll from 99 to 00. A way of making sure data 
is v~lid is to do multiple reads and compare. 
Writing the 
registers 
can also produce 
erroneous 
results 
for the 


same reasons. 
A way of making sure thatthe 
write cycle 
has caused 
proper 
update 
is to do read verifies 
and 
r&-execute 
the write cycle if data is not correct. 
While 
the possibility 
of erroneous 
results from reads and write 
cycles has been stated, it is worth noting that the proba- 
bility of an incorrect 
result is kept to a minimum 
due to 
the redundant 
structure 
of the RAMified 
Timekeeper. 


TIME OF DAY ALARM 
REGISTERS 


Registers 
3, 5, and 7 contain 
the Time of Day Alarm 
Registers. 
Bits 3, 4, 5, and 6 of Register 
7 will always 
read zero regardless 
of how they are written. 
Bit 7 of 
Registers 3,5, and 7 are mask bits (Figure 3). When all 
of the mask bits are logic 0, a Time of Day Alarm will only 
occur 
when 
Registers 
2, 4, and 6 match 
the values 
stored in Registers 3,5, 
and 7. An alarm will be gener- 
ated every day when bit 7 of Register 
7 is set to a logic 
1. Similarly, an alarm is generated 
every hour when bit 


7 of Registers 7 and 5 is set to a logic 1. When bit 7 of nil 
Registers 
7, 5, and 3 
is set 
to a logic 1, an alarm will 
• 
occur 
every 
minute 
when 
Register 
1 (seconds) 
rolls 
from 59 to 00. 


Time of Day Alarm Registers 
are written and read in the 
same format as the Time of Day Registers. 
The Time 
of Day Alarm Flag and Interrupt 
is always cleared when 
Alarm Registers 
are read or written. 


WATCHDOG 
ALARM 
REGISTERS 


Registers 
C and 0 contain 
the time for the Watchdog 
Alarm. 
The two registers 
contain 
a time 
count 
from 
00.01 to 99.99 seconds 
in BCD. 
The value written 
into 
the Watchdog 
Alarm Registers 
can be written or read in 
any order. Any access to Register 
C or D will cause the 
Watchdog 
Alarm to reinitialize 
and clears the Watchdog 
Rag Bit and the Watchdog 
Interrupt 
Output. 
When 
a 
new value is entered 
or the Watchdog 
Registers 
are 
read, the Watchdog 
Timer will start counting 
down from 
the entered value to zero. 
When zero is reached, 
the 
Watchdog 
Interrupt 
Output 
will go to the active 
state. 
The Watchdog 
Timer Countdown 
is interrupted 
and re- 
initialized back to the entered value every time either of 
the registers 
are accessed. 
In this manner, 
controlled 
periodic 
accesses 
to the Watchdog 
Timer can prevent 
the Watchdog 
Alarm from going to an active level. 
If ac- 


cess does not occur, countdown 
alarm will be repetitive. 
The Watchdog 
Alarm 
Registers 
always 
read the en- 
tered value. 
The actual count- down 
register is internal 
and is not readable. Writing registers C and D to zero will 
disable 
the Watchdog 
Alarm feature. 


CLOCK, CALENDAR, 
TIME OF DAYALARM 
REGISTERS 


ADDRESS 
IBIT 7 
1 
--------- 
o I 
0.1 SECONDS 


1 Q 10 SECONDS 


2 8 10 
MINUTES 


3 
0~10_M_I_N_A_LAR_M_~ 
M_IN_ALAR 
__ 
M 
_ 


4~ 
HOURS 
~~. 
--------- 


5~ 
HRALARM 
~~._-------~ 


6 I 
0 
0 
0 
0 
700 
0 
0 


8 
~1_l_0_D_ATE 
D_AT_E 
_ 


D 
~~ 
__ ... 
M..O.N.TH.S.. 
._.__ 


COMMAND { 
B 
REGISTERSi 


C 
0.1 SECONDS 
0.01 SECONDS 
()()..llD 
WATCHDOG 
ALARM 
REGISTERS 
D I 
SECONDS 
()()..llD 
10 SECONDS 


USER i,I 
REGISTERS 


(lFFFlI 
7FFF 


01-12+M> 


0~3 


01-12+AIP 


O~ 


REGISTER 


(3)MINUTES 
(5)HOURS 
(7)DAYS 


1 
1 
1 
ALARM ONCE PER MINUTE 


0 
1 
1 
ALARM WHEN MINUTES 
MATCH 


0 
0 
1 
ALARM WHEN HOURS AND MINUTES 
MATCH 


0 
0 
0 
ALARM WHEN HOURS, MINUTES, 
AND DAYS MATCH 


COMMAND 
REGISTER 


Address 
location 
OBh is the Command 
Register where 
mask bits, control bits and flag bits reside. 
The opera- 
tion of each bit is as follows: 


TE - Bit 7 Transfer 
enable - This bit when set to a logic 
o will disable 
the transfer 
of data between 
intemal 
and 
extemal 
clock 
registers. 
The contents 
in the external 
clock registers 
are now frozen 
and reads or writes will 
not be affected with updates. 
This bit must be set to a 
logic 1 to allow updates. 


IPSW - Bit 6 Interrupt switch - When setto a logic 1,INTA 
is the Time of Day Alarm and INTBI(INTB) 
is the Watch- 
dog Alarm. 
When set to logic 0, this bit reverses the out- 
put pins. INTA is now the Watchdog 
Alarm output and 
INTBI(~) 
is the Time of Day Alarm output. 


IBHlLO - Bit 5 Interrupt B Sink or Source Current - When 
this bit is set to a logic 1 andVccisapplied,INTBI(INTB) 
will source current (see DC characteristics 
IOH). When 
this bit is set to a logic 0, INTB will sink current (see DC 
characteristics 
IOL). 


PUIlVL 
- Bit 4 Interrupt pulse mode or level mode - This 
bit determines 
whether 
both 
interrupts 
will ~ut 
a 
pulse or level signal. 
When set to a logic 0, INTA and 
INTBI(INTB) 
will be in the level mode. 
When this bit is 
set to a logic 1, the pulse mode is selected 
and i'NiA will 
sink current for a minimum 
of 3 ms and then release. 
INTBI(INTB) 
will either sink or source current, depend- 
ing on the condition 
of Bit 5, for a minimum 
of 3 ms and 
then release. 


WAM - Bit 3 Watchdog 
Alarm Mask - When this bit is set 
to a logic 0, the Watchdog 
Interrupt 
output will be acti- 


vated. 
The activated 
state is determined 
by bits 1.4,5, 
and 6 of the COMMAND 
REGISTER. 
When this bit is 
set to a logic 1, the Watchdog 
interrupt 
output is deacti- 
vated. 


TOM - Bit 2 Time of Day Alarm Mask - When this bit is 
set to a logic 0, the Time of Day Alarm 
Interrupt 
output 
will be activated. 
The activated 
state is determined 
by 
bits 0,4,5, and 6 of the COMMAND 
REGISTER. 
When 
this bit is set to a logic 1 ,the Time of Day Alarm interrupt 
output is deactivated. 


WAF - Bit 1 Watchdog 
Alarm 
Rag - This bit is set to a 
logic 1 when a watchdog 
alarm interrupt occurs. 
This bit 
is read only. 


The bit is reset when any of the Watchdog 
Alarm regis- 
ters are accessed. 


When the interrupt is in the pulse mode (see bit 4 defini- 
tion), this flag will be in the logic 1 state only during the 
time the interrupt 
is active. 


TDF - Bit 0 Time of Day Flag - This is a read only bit. This 
bit is set to a logic 1 when a Time of Day alarm has oc- 
curred. The time the alarm occurred can be determined 
by reading the Time of Day Alarm registers. 
This bit is 
reset to a logic 0 state when any of the Time of Day 
Alarm registers 
are accessed. 


When the interrupt is in the pulse mode (see bit 4 defini- 
tion), this flag will be in the logic 1 state only during the 
time the interrupt 
is active. 


ABSOLUTE MAXIMUM RATINGS· 
VOLTAGE 
ON ANY PIN RELATIVE 
TO GROUND 
OPERATING 
TEMPERATURE 
STORAGE 
TEMPERATURE 
SOLDERING 
TEMPERATURE 


-0.3V TO +7.0V 
OOCTO 70°C 


-40°C TO + 70°C 
260°C 
FOR 10 SECONDS 


• This is a stress rating only and functional 
operation 
of the device 
at these or any other conditions 
outside those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
Vee 
4.5 
5.0 
5.5 
V 
10 


Input Logic 1 
VIH 
2.2 
Vee + 0.3 
V 
10 


Input Logic 0 
VIl 
-0.3 
+0.8 
V 
10 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Leakage 
Current 
IlL 
-1.0 
+1.0 
~ 


Output 
Leakage 
Current 
ILO 
-1.0 
+1.0 
~ 


1/0 Leakage 
Current 
IliO 
-1.0 
+1.0 
~ 


Output Current 
@ 2.4V 
IOH 
-1.0 
mA 


Output 
Current @ 0.4V 
10l 
4.0 
mA 
13 


Standby 
Current 
CE = 2.2V 
leeS1 
3.0 
7.0 
mA 


Standby 
Current 
CE = Vee -0.5 
lees2 
2.0 
4.0 
mA 


Active Current 
Ice 
85 
mA 


Write Protection 
Voltage 
VTP 
4.25 
V 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
7 
15 
pF 


Output Capacitance 
COUT 
7 
15 
pF 


Input/Output 
Capacitance 
Cvo' 
7 
15 
pF 


DS1386XX-12 
DS1386XX-15 
PARAMETER 
SYMBOL 
UNITS 
NOTES 
MIN 
MAX 
MIN 
MAX 


Read Cycle Time 
tRC 
120 
150 
ns 
1 


Address 
Access Time 
tACC 
120 
150 
ns 


CE Access 
Time 
teo 
120 
150 
ns 


OE Access 
Time 
toE 
100 
120 
ns 


OE or CE to Output Active 
teOE 
10 
10 
ns 


Output 
High Z from Deselect 
too 
40 
50 
ns 


Output 
Hold from Address 
toH 
10 
10 
ns 
Change 


Write Cycle Time 
twc 
120 
150 
ns 


Write Pulse Width 
twP 
110 
140 
ns 
3 


Address 
Setup Time 
tAW 
0 
0 
ns 


Write Recovery 
Time 
tWR 
10 
15 
ns 


Output 
High Z from WE 
toow 
40 
50 
ns 


Output Active from WE 
toEW 
10 
10 
ns 


Data Setup Time 
tos 
85 
110 
ns 
4 


Data Hold Time 
tOH 
10 
15 
ns 
4,5 


INTA. INTB Pulse Width 
tlPW 
3 
3 
ms 
11,12 


AC TEST CONDITIONS 


Input Levels: 
OV TO 3V 
Transition 
Times: 
5 ns 


!co 


CE 
V1L 


V1H 
toe 


OE 
VIL 


DOUT 
teoe 


- 


\--§- 


PARAMETER 
SYMBOL 
MIN 
MAX 
UNITS 
NOTES 


CE High to Power Fail 
tpF 
0 
ns 


Recovery 
at Power Up 
tREc 
200 
ms 


Vcc Slew Rate 
tF 
300 
J.lS 
Power Down 
4.05.VCC5,4.5V 


Vcc Slew Rate 
tFB 
10 
J.lS 
Power Down 
3.05,VCC5,4.25V 


Vcc Slew Rate 
tR 
0 
J.lS 
Power Up 
4.5V~.v c~4.0V 


Expected 
Data Retention 
tOR 
10 
years 
9 


WARNING 


Under no circumstances 
are negative undershoots, 
of any amplitude, 
allowed when device is in battery backup mode. 


NOTES 


1. 
WE is high for a read cycle. 


2. 
OE = VIH or VIL. If OE = VIH during write cycle, 
the output buffers remain in a high impedance 
state. 


twp ~ecified 
as the logical AND of the CE 
and WE. 
twP is measured 
from the latter of CE; 
or WE going low to the earlier of CE or WE going 
high. 


to~ 
tOH are measured 
from the earlier of CE; 
or WE going high. 


tOH is measured 
from WE going high. 
If CE" is 
used to terminate 
the write cycle, then tOH = 20 
ns. 


If the CE low transition 
occurs simultaneously 
with or later than the WE low transition 
in Write 
Cycle 1, the output buffers remain in a high im- 
pedance 
state during this period. 


If the CE high transition 
occurs prior to or simul- 
taneously 
with the WE high transition, 
the output 
buffers remain in a high impedance 
state during 
this period. 


If WE is low or the WE low transition 
occurs prior 
to or simultaneously 
with the CE low transition, 


the output buffers 
remain in a high impedance 
state during this period. 


9. 
Each DS1386 is marked with a four digit date 
code AABB. AA designates 
the year of manufac- 


ture. 
BB designates 
the week of manufacture. 
The expected 
tOR is defined 
as starting 
at the 
date of manufacture. 


10. 
All voltages 
are referenced 
to ground. 


11. 
Applies to both interrupt 
pins when the alarms 
are set to pulse. 


12. 
Interrupt output occurs within 
100 ns on the 
alarm condition 
existing. 


13. 
Both INTA and INTB(INTB) 
are open drain out- 
puts. 


AC TEST CONDITIONS 


Output Load: 50 pF + 1TTL Gate 


Input Pulse Levels: 0-3.0V 
Timing Measurement 
Reference 
Levels 
Input: 1.5V 
Output: 
1.5V 


Input Pulse Rise and Fall Times: 5 ns. 


PKG 
32-PIN 


DIM 
MIN 
MAX 


A 
IN. 
1.720 
1.740 
MM 
43.69 
44.20 


B 
IN. 
0.720 
0.740 
MM 
18.29 
18.80 


C 
IN. 
0.395 
0.415 
MM 
10.03 
10.54 


0 
IN. 
0.090 
0.120 
MM 
2.29 
3.05 


E 
IN. 
0.017 
0.030 
MM 
0.43 
0.76 


F 
IN. 
0.120 
0.160 
MM 
3.05 
4-06 


GIN. 
0.090 
0.110 
MM 
2.29 
2.79 


H 
IN. 
0.590 
0.630 
MM 
14-99 
16.00 


J 
IN. 
0.008 
0.012 
MM 
0.20 
0.30 


K 
IN. 
0.015 
0.021 
MM 
0.38 
0.53 


DALLAS 
SEMICONDUCTOR 
051395/051397 


RAMified Real Time Clock 


/l2 
/l3 


Voo 
sow 


A4 
M 
YeAT 
IRQ 
RESET 


RO 


8GNO 
WR 
XRAM 


ATC 


• Functionally 
compatible 
with MC146818 
in 32 kHz 
mode 


• Totally nonvolatile 
with over 10 years of operation 
in 
the absence 
of power 


• Self-contained 
subsystem 
includes 
lithium, 
quartz, 
and support 
circuitry 


• Counts 
seconds, 
minutes, 
hours, 
day of the week, 


date, month, and year with leap year compensation 


• Binary or BCO representations 
of time, calendar, and 
alarm 


NJ 
/l2 


Al 
M 


X2 
voo 
Xl 
saw 


STBY 
A4 


DO 
M 
01 
VBAT 
02 
IRQ 
03 
RESET 
04 
RO 
05 
BGNo 
06 
WR 
07 
XRAM 
Vss 
15 
ATC 


0$1395 28-l'In DIP (600 mR) 


• Oaylight Savings 
Time option 


• Interfaced with software as 64 register/RAM 
locations 
plus 4K X 8 of static RAM 
- 14 bytes of clock and control 
registers 
- 50 bytes of general 
and control 
registers 
- Separate 
4K x 8 nonvolatile 
SRAM 


• Programmable 
square wave output signal 


• Bus-compatible 
interrupt signals (IRQ) 


• Three 
interrupts 
are separately 
software-maskable 
and testable: 
- Time-of-day 
alarm once/second 
to once/day 
- Periodic 
rates from 122 J.lS to 500 ms 
- End-of-dock 
update cyde 


• 28-pin JEOEC footprint 


• Available 
as chip (OS139510S1395S) 
or stand alone 
module with embedded 
lithium battery and crystal 


ORDERING 
INFORMATION 


OS1395 
OS1395S 
OS1397 


RTC Chip; 28 pin OIP 
RTC Chip; 28 pin SOIC 
RTC Module; 
28 pin OIP 


/l2 


/l3 


VDD 
sow 


A4 
M 


NC 


IRQ 


RESET 
RD 


NC 


WR 
XRAM 
RTC 


VDO, Vss - Bus operational 
power is supplied to the part 
via these pins. 
The voltage 
level present on these pins 
should be monitored 
to transition 
between 
operational 
power and battery power. 


DO-D7 - Data Bus (bidirectional): 
Data is written into 
the device from the data bus if either XRAM or RTC is 
asserted 
during a write cycle at the rising edge of a WR 
pulse. 
Data is read from the device and driven onto the 
data bus if either 
XRAM 
or RTC is asserted 
during 
a 
read cycle when the RD signal is low. 


Ao-A5 
- Address 
Bus (Input): 
Various internal regis- 
ters of the device 
are selected 
by these 
lines. 
When 
RTC is asserted, 
AO selects 
between 
the indirect 
ad- 
dress register and RTC data register. 
When the XRAM 
is asserted, 
AO-A5 addresses 
a 324>yte 
page of RAM. 
When A5 is high, the RAM page register 
is accessible. 
When 
A5 is low, AO-A4 address 
the 32-byte 
page of 
RAM. 


RD - Read Strobe 
(Input): 
Data is read from the se- 


lected register and driven onto the data bus by the de- 
vice when this line is low and either RTC or XRAM is as- 
serted. 


WR - Write 
Strobe 
(Input): 
Data is written into the de- 


vice from the data bus on the rising edge after a low 
pulse on this line when the device has been selected by 
either the XRAM or RTC signals. 


STBY - Standby 
(Input): 
Accesses 
to the device are 
inhibited and outputs are tri-stated to a high impedance 
state when this signal is asserted 
low. All data in RAM 
of the device is preserved. 
The real time clock contin- 


ues to keep time. 


If a read or write cycle is in progress when the STBY sig- 
nal is asserted 
low, the internal cycle will be terminated 
when either the external cycle completes 
or when the in- 
ternal chip enable 
condition 
(Voo is 4.25 volts, typical) 
is negated, 
whichever 
occurs first. 


RTC - Real Time Clock 
Select 
(Input): 
When this sig- 
nal is asserted 
low, the real time clock registers are ao- 


cessible. 
Registers 
are selected ~ 
the AO line. 
Data 
is driven onto the data bus when RD is low. 
Data is re- 


ceived from the bus when WR is pulsed 
low and then 
high. 


SQW - Square 
Wave (output): 
Frequency 
selectable 
output. 
Frequency 
is selected 
by setting register A bits 
RSO-RS3. 
See Table 2 for frequencies 
that can be se- 


lected. 


XRAM· 
Extended 
RAM Select 
(Input): 
When this sig- 
nal is asserted 
low, the extended 
RAM bytes are acces- 
sible. The XRAM page register is selected 
when the A5 
address line is high. A 32-byte page of RAM is accessi- 
ble when A5 is low. 
AO-A4 select the bytes within the 
page of RAM pointed 
to by the ~e 
register. 
Data is 
driven 
onto the data bus when 
RD is low. 
Data is re- 
ceived from the bus when WR is pulsed 
low and then 
high. 


IRQ -Interrupt 
Request 
(output): 
The TRQ signal is an 
active low, open drain o~t 
that is used as a processor 
interrupt 
request. 
The IRQ output follows 
the state of 
the IRQF bit (bit 7) in status register C. IRQ can be as- 
serted by the alarm, update ended, or periodic 
interrupt 
functions 
depending 
on the configuration 
of register 
B. 


RESET - Reset (Input): 
The reset signal is used to ini- 
tialize certain registers to allow proper operation 
of the 
RTC 
module. 
When 
RESET 
is low, the following 
oc- 
curs. 


1. The following 
register bits are cleared: 


a. Periodic interrupt 
(PIE) 
b. Alarm interrupt enable 
(AlE) 
c. 
Update ended interrupt 
(UF) 
d. 
Interrupt 
request flag (IRQF) 
e. 
Periodic interrupt flag (PF) 
f. 
Alarm interrupt flag (AF) 
g. Square wave output enable 
(SQWE) 
h. Update ended interrupt 
enable 
(UIE) 


2. The TRQ pin is in the high impedance 
state. 


3. The RTC is not processor 
accessible. 


ADDITIONAL 
PIN DESCRIPTION 


(FOR DS1395, 
DS1395S) 


X1, X2 - Connections 
for a standard 
32.768 kHz quartz 
crystal, 
Daiwa part number 
DT-26$ or equivalent. 
The 
internal oscillator circuitry is designed 
for operation 
with 
a crystal 
having 
a specified 
load capacitance 
(Cd 
of 
GpF. 


V BAT- Battery input for any standard 
+3 volt lithium cell 
or other energy 
source. 
Battery voltage 
must be held 
between 
2.5 and 3.5 volts for proper 
operation. 
The 
nominal write protect trip point voltage at which access 
to the real time clock and user RAM is denied 
is set by 
the internal circuitry as 1.26 x VBAT. A maximum 
load of 
1 J1Aat 25°C and 3.0V on VBAT in the absence 
of power 
should be used to size the external 
energy 
source. 


BGND - Battery ground: This pin or pin 14 can be used 
for the battery ground 
return. 


Power-DownIPower-Up: 
The real time clock will con- 
tinue to operate and all of the RAM, time, and calendar 
and alarm memory 
locations will remain non-volatile 
re- 
gardless 
of the voltage 
level of V DO. When the voltage 
level applied to the Voo input is greater than 4.25 volts 
(typical), the module 
becomes 
accessible 
after 200 ms 
provided 
that the oscillator 
and countdown 
chain have 
been programmed 
to be running. 
This time period al- 


lows the module to stabilize 
after power is applied. 


When V DO falls below the C ETHR(4.25 volts typical), the 
chip select inputs RTC and XRAM are forced to an inac- 
tive state regardless 
of the state of the pin signals. 
This 
puts the module into a write protected 
mode in which all 
inputs are ignored 
and all outputs 
are in a high imped- 
ance state. When Voo falls below 3.2 volts (typical), the 
module is switched 
over to an internal power source in 
the case of the DS1397, 
or to an external 
battery con- 


nected to the VBAT and BGND pins in the case of the 
DS1395and 
DS1395S, 
so that power is not interrupted 
to timekeeping 
and nonvolatile 
RAM functions. 


Address 
Map: The registers of the device appear in two 
distinct 
address 
ranges. 
One set of registers 
is active 
when RTC is asserted 
low and represents 
the real time 
clock. 
The second set of registers is active when XRAM 


is asserted 
low and represents 
the extended 
RAM. 


RTC Address 
Map: The address map ofthe 
RTC mod- 
ule is shown in Figure 2. The address 
map consists 
of 
50 bytes of general purpose 
RAM, 10 bytes of RTC/cal- 
endar information, 
and 4 bytes of status and control in- 
formation. 
All 64 bytes can be accessed 
as readlwrite 
registers 
except for the following: 


1. Registers 
C and 0 are Read Only (status informa- 
tion) 


2. Bit 7 of register A is Read Only 


3. Bit 7 of the "Seconds" 
byte (00) is Read Only 


The first byte of the real time clock address 
map is the 
RTC indirect 
address 
register, 
accessible 
when AO is 


low. The second byte is the RTC data register, accessi- 
ble when AO is high. The function of the RTC indirect ad- 
dress register is to point to one of the 64 RTC registers 
that are indirectly 
accessible 
through the RTC data reg- 
ister. 


Extended 
RAM Address 
Map: 
The first 32 bytes ofthe 
extended 
RAM represent 
one of 128 pages of general 
purpose 
nonvolatile 
memory. 
These 32 bytes on a page 
are addressed 
by AO through A4 when A5 is low. When 
A5 is high, the XRAM page register 
is accessible. 
The 
value in the XRAM 
page register 
points to one of 128 
pages of nonvolatile 
memory available. 
The address of 


the XRAM page register 
is dependent 
only on A5 being 
high; thus, there 
are 31 aliases 
of this 
register 
in VO 
spaces. 
(See Figure 3.) 


TIME, CALENDAR AND ALARM LOCATIONS 


The time and calendar 
information 
is obtained 
by read- 
ing the appropriate 
register bytes shown in Table 1. The 
time, calendar, and alarm are set or initialized 
by writing 
the appropriate 
register bytes. The contents 
of the time, 
calendar, 
and alarm registers 
can be either 
Binary 
or 
Binary-Coded 
Decimal 
(BCD) 
format. 
Table 1 shows 
the binary and BCD formats of the twelve time, calendar, 
and alarm locations. 


Before writing the internal time, calendar, and alarm reg- 
isters, the SET bit in Register 
B should 
be written to a 
logic one to prevent 
updates 
from occurring 
while ac- 
cess is being attempted. 
Also at this time, the data for- 
mat (binary or BCD), should be set via the data mode bit 
(OM) of Register 
B. All time, calendar, 
and alarm regis- 
ters must use the same data mode. The set bit in Regis- 
ter B should be cleared after the data mode bit has been 
written 
to allow the real-time 
dock 
to update the time 
and calendar 
bytes. 


Once initialized, 
the real-time 
clock makes all updates 
in the 
selected 
mode. 
The 
data 
mode 
cannot 
be 
changed 
without 
reinitializing- 
the ten data bytes. 
The 
24/12 bit cannot 
be changed 
without 
reinitializing 
the 
hour locations. 
When the 12-hour 
format 
is selected, 


the high order bit of the hours byte represents 
PM when 
it is a logic one. The time, calendar, and alarm bytes are 
always 
accessible 
because 
they are double 
buffered. 
Once per second 
the ten bytes are advanced 
by one 
second and checked for an alarm condition. 
If a read of 
the time and calendar 
data occurs during an update, 
a 
problem 
exists 
where 
seconds, 
minutes, 
hours, 
etc. 
may not correlate. 
The probability 
of reading 
incorrect 
time 
and calendar 
data 
is low. 
Several 
methods 
of 
avoiding any possible incorrect time and calendar reads 
are covered 
later in this text. 


The three alarm bytes can be used in two ways. 
Rrst, 
when the alarm time is written in the appropriate 
hours, 
minutes, 
and seconds 
alarm locations, 
the alarm inter- 
rupt is initiated althe specified 
time each day ifthe alarm 
enable 
bit is high. 
The second 
method 
is to insert a 
"don't care" state in one or more of the three alarm bytes. 
The "don't care" code is any hexadecimal 
value from CO 
to FE The two most significant 
bits of each byte set the 
"don't care" condition 
when at logic 1. An alarm will be 
generated 
each hour when the "don't care" bits are set 
in the hours byte. Similarly, an alarm is generated 
every 
minute with "don't care" codes in the hours and minute 
alarm bytes. 
The "don't care" codes in all three alarm 
bytes create an interrupt 
every second. 


VDD 
Vpp 
RS0-RS3 


V BAT 
POWER 
SWITCHING 
REFERENCE 


PCK 
* 


CE 
~ 
~ 


STBY 


DATA/CONTROL 


BUS 
INTERFACE 


sa WAVE 
OUT 
+2 


CLOCK 
CALENDAR 
UPDATE 


INDIRECT 
ADDRESS 


00 


XRAM 
128 PAGES 
PAGE7F 
THRU 
OF 32-8YTES 
EXTENDED RAM 
02 


XRAM + 1F 
01 
PAGE 00 


XRAM +20 
XRAM PAGE REGISTER 


XRAM +21 


THRU 
ALIASES OF 
PAGE REGISTER 


XRAM +3F 


14-BYTES 
REAL TIME CLOCK 


00 
SECONDS 


01 
SECONDS ALARM 


02 
MINUTES 


03 
MINUTES ALARM 


04 
HOURS 


05 
HOURS ALARM 


06 
DAY OF WEEK 


07 
DAY OF MONTH 


08 
MONTH 


09 
YEAR 


OA 
REGISTER A 


OB 
REGISTERB 


OC 
REGISTERC 


00 
REGISTER 0 


ADDRESS 
DECIMAL 
RANGE 


LOCATION 
FUNCTION 
RANGE 
BINARY 
DATA MODE 
BCD DATA MODE 


0 
Seconds 
0-59 
00-38 
00-59 


1 
Seconds 
Alarm 
0-59 
00-38 
00-59 


2 
Minutes 
0-59 
00-38 
00-59 


3 
Minutes 
Alarm 
0-59 
00-38 
00-59 


4 
Hours-12-hr 
Mode 
1-12 
01-0C AM, 81-8C 
PM 
01-12AM,81-92PM 


Hours-24-hr 
Mode 
0-23 
00-17 
00-23 


5 
Hours Alarm-12-hr 
1-12 
01-0C AM, 81-SC PM 
01-12AM,81-92PM 


Hours Alarm-24-hr 
0-23 
00-17 
00-23 


6 
Day of the Week 
1-7 
01-07 
01-07 
Sunday 
= 1 


7 
Date of the Month 
1-31 
01-1 F 
01-31 


8 
Month 
1-12 
01-0C 
01-12 


9 
Year 
0-99 
00-63 
00-99 


The 50 user nonvolatile 
RAM bytes are not dedicated 
to 
any special function within the OS139510S1397. 
They 
can be used by the application 
program 
as nonvolatile 
memory and are fully available during the update cycle. 
This memory 
is directly accessible 
in the RTC section. 


INTERRUPTS 


The RTC plus RAM includes three separate, 
fully auto- 


matic sources of interrupt for a processor. 
The alarm in- 
terrupt can be programmed 
to occur at rates from once 
per second to once per day. The periodic 
interrupt 
can 
be selected 
for rates from 
500 ms to 122~. 
The up- 


date-ended 
interrupt can be used to indicate to the pro- 


gram that an update cycle is complete. 
Each of these 
independent 
interrupt conditions 
is described 
in greater 
detail in other sections 
of this text. 


The application 
program 
can select 
which interrupts, 
if 
any, are going to be used. 
Three bits in Register 
8 en- 


able the interrupts. 
Writing a logic 1 to an interrupt-en- 
able bit permits 
that interrupt 
to be initiated 
when the 
event occurs. 
A logic 0 in an interrupt-enable 
bit prohib- 


its the IRQ pin from being asserted 
from that interrupt 
condition. 
If an inte~t 
flag is already 
set when an in- 


terrupt 
is enabled, 
IRQ is immediately 
set at an active 
level, 
although 
the interrupt 
initiating 
the event 
may 
have occurred 
much earlier. As a result, there are cases 
where the program 
should clear such earlier initiated in- 
terrupts 
before first enabling 
new interrupts. 


When 
an interrupt 
event occurs, 
the relating 
flag bit is 
set to logic 1 in Register C. These flag bits are set inde- 
pendent 
of the state of the corresponding 
enable 
bit in 
Register 
8. The flag bit can be used in a polling mode 
without 
enabling 
the corresponding 
enable bits. 
When 
a flag is set, an indication 
is given to software 
that an in- 
terrupt 
event 
has occurred 
since the flag bit was last 
read. However, 
care shouk:! be taken when 
using the 
flag bits as they are cleared 
each time Register 
C is 
read. Double latching is included with Register C sothat 
bits which 
are set remain 
stable 
throughout 
the read 
cycle. 
All bits which 
are set (high) 
are cleared 
when 
read and new interrupts 
which 
are pending 
during the 
read cycle are held until after the cycle is completed. 
One, two, or three bits can be set when reading Register 
C. Each utilized flag bit should be examined 
when read 
to ensure that no interrupts 
are lost. 


The alternative 
flag bit usage 
method 
is with fully en- 
abled interrupts. 
When an interrupt flag bit is set and the 
corresponding 
interr~enable 
bit is also set, the 1RQ 
pin is asserted 
low. 
IRQ is asserted 
as long as at least 
one of the three interrupt sources 
has its flag and enable 
bits both set. The IRQF bit in Register C is a one when- 
ever the IRQ pin is being driven low. Determination 
that 
the RTC initiated 
an interrupt 
is accomplished 
by read- 
ing Register 
C. A logic one in bit 7 (IRQF bit) indicates 
that one or more interrupts 
have been initiated 
by the 
OS 1395105 1397. The act of reading 
Register 
C clears 
all active flag bits and the IRQF bit. 


When the OS139510S1397 
is shipped from the factory, 
the internal oscillator 
is turned off. This feature prevents 
the lithium battery from being used until it is installed 
in 
a system. A pattern of 01 0 in bits 4 through 6 of Register 
A will turn the oscillator 
on and enable 
the countdown 
chain. A pattern 
of 11X will turn the oscillator 
on, but 
holds the countdown 
chain of the oscillator 
in reset. All 
other combinations 
of bits 4 through 
6 keep the oscilla- 
tor off. 


Thirteen 
of the 15 divider taps are made available 
to a 
1-of-15 selector, 
as shown 
in the block diagram 
of Fig- 
ure 1. The first purpose 
of selecting 
a divider tap is to 
generate 
a square wave output signal on the SOW pin. 
The RSO-RS3 
bits in Register 
A establish 
the square 
wave output frequency. 
These frequencies 
are listed in 
Table 
2. 
The 
SQW 
frequency 
selection 
shares 
its 
1-of-15 
selector 
with the periodic 
interrupt 
generator. 


Once the frequency 
is selected, 
the output of the SQW 
pin can be turned on and off under program 
control with 
the square wave enable 
bit (SQWE). 


PERIODIC 
INTERRUPT 
SELECTION 


The periodic 
interrupt will cause the IRQ pin to go to an 
active 
state 
from 
once 
every 
500 
ms to once 
every 
122 flS. This function 
is separate 
from the alarm inter- 
rupt which can be output from once per second to once 
per day. The periodic 
interrupt rate is selected 
using the 
same Register A bits which select the square wave fre- 
quency 
(see Table 1). Changing 
the Register A bits af- 
fects both the square wave frequency 
and the periodic 
interrupt output. 
However, each function 
has a separate 
enable 
bit in Register 
B. 
The SQWE 
bit controls 
the 
square wave output. 
Similarly, 
the periodic 
interrupt 
is 
enabled by the PIE bit in Register 
B. The periodic 
inter- 
rupt can be used with software 
counters to measure 
in- 
puts, create output intervals, 
or await the next needed 
software 
function. 


SELECT 
BITS REGISTER 
A 
tPl PERIODIC 
SQWOUTPUT 


RS3 
RS2 
RS1 
ROO 
INTERRUPT 
RATE 
FREQUENCY 


0 
0 
0 
0 
None 
None 


0 
0 
0 
1 
3.90625 
ms 
256 Hz 


0 
0 
1 
0 
7.8125ms 
128 Hz 


0 
0 
1 
1 
122.070 
flS 
8.192 kHz 


0 
1 
0 
0 
244.141 
flS 
4.096 kHz 


0 
1 
0 
1 
488.281 
flS 
2.048 kHz 


0 
1 
1 
0 
976.5625 
flS 
1.024 kHz 


0 
1 
1 
1 
1.953125 
ms 
512 Hz 


1 
0 
0 
0 
3.90625 
ms 
256Hz 


1 
0 
0 
1 
7.8125ms 
128 Hz 


1 
0 
1 
0 
15.625ms 
64Hz 


1 
0 
1 
1 
31.25ms 
32Hz 


1 
1 
0 
0 
62.5 ms 
16 Hz 


1 
1 
0 
1 
125ms 
8Hz 


1 
1 
1 
0 
250 ms 
4Hz 


1 
1 
1 
1 
500 ms 
2Hz 


The OS139510S1397 
executes 
an update 
cycle once 
per second 
regardless 
of the SET bit in Register 
B. 
When the SET bit in Register 
B is set to one, the user 
copy of the double 
buffered 
time, calendar, 
and alarm 
bytes 
is frozen 
and will not update 
as the time incre- 


ments. 
However, 
the time countdown 
chain continues 
to update the internal copy of the buffer. This feature al- 
lows time to maintain 
accuracy 
independent 
of reading 
or writing the time, calendar, and alarm buffers and also 
guarantees 
that time and "calendar 
information 
is con- 
sistent. 
The update 
cycle also compares 
each alarm 
byte with the corresponding 
time byte and issues 
an 
alarm if a match or if a "don't care" code is present in all 
three positions. 


There are three methods that can handle access of the 
real-time 
clock that avoid any possibility 
of accessing 
in- 
consistent 
time 
and 
calendar 
data. 
The first 
method 
uses the update-ended 
interrupt. 
If enabled, 
an inter- 
rupt occurs after every update cycle that indicates 
that 
over 999 ms are available to read valid time and date in- 


formation. 
If this interrupt is used, the IRQF bit in Regis- 
ter C should be cleared before leaving the interrupt 
rou- 
tine. 


A second method uses the update-in-progress 
bit (UIP) 
in Register A to determine 
if the update cycle is in prog- 
ress. 
The UIP bit will pulse once per second. 
After the 
UIP bit goes high, the update transfer occurs 244 JlS lat- 
er. If a low is read on the UIP bit, the user has at least 
244 JlS before the time/calendar 
data will be changed. 
Therefore, 
the user should avoid interrupt 
service 
rou- 
tines that would 
cause the time needed 
to read valid 
time/calendar 
data to exceed 
244 JlS. 


The third method uses a periodic 
interrupt to determine 
if an update cycle is in progress. 
The UIP bit in Register 
A is set high between the setting of the PF bit in Register 
C (see Figure 3). Periodic interrupts 
that occur at a rate 
of greater 
than tauc allow valid time and date informa- 
tion to be reached at each occurrence 
of the periodic in- 
terrupt. 
The 
reads 
should 
be 
complete 
within 
(tpv2+tauC> to ensure that data is not read during the up- 
date cycle. 
_____ 
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REGISTERS 


The OS139510S1397 
has four control 
registers 
which 
are accessible 
at all times, 
even 
during 
the 
update 
cycle. 


UIP - The Update 
In Progress 
(UIP) bit is a status flag 
that can be monitored. 
When the UIP bit is a one, the 
update transfer will soon occur. When UIP is a zero, the 
update transfer 
will not occur for at least 244~. 
The 
time, calendar, 
and 
alarm 
information 
in RAM is fully 
available 
for access when the UIP bit is zero. 
The UIP 
bit is read only. Writing the SET bit in Register B to a one 
inhibits 
any update 
transfer 
and clears the UIP status 
bit. 


DV2, DV1. DVO - These three bits are used to turn the 
oscillator 
on or off and to reset the countdown 
chain. 
A 
pattern of 01 0 is the only combination 
of bits that will turn 
the oscillator 
on and allow the RTC to keep time. 
A pat- 
tern of 11X will enable the oscillator 
but holds the count- 
down chain in reset. 
The next update will occur at 500 
ms after a pattern 
of 010 is written 
to OV2, OV1, and 
OVO. 


RS3. RS2. RS1. RSO - These four rate-selection 
bits se- 


lect one of the 13 taps on the 15-stage divider or disable 
the divider output. 
The tap selected 
can be used togen- 
erate an output square wave (SQW pin) and/or a period- 
ic interrupt. 
The user 
can do one of the following 


1. 
Enable the interrupt 
with the PIE bit; 


2. 
Enable the SQW output pin with the SQWE 
bit; 


3. 
Enable both at the same time and the same rate; or 


4. 
Enable neither. 


Table 2 lists the periodic 
interrupt 
rates and the square 
wave frequencies 
that can be chosen with the RS bits. 


SET - When the SET bit is a zero, the update transfer 
functions 
normally 
by advancing 
the counts 
once per 
second. When the SET bit is written to a one, any update 
transfer 
is inhibited 
and the program 
can initialize 
the 
time and calendar 
bytes without an update occurring 
in 
the midst of initializing. 
Read cycles can be executed 
in 


a similar manner. SET is a read/write 
bit that is not modi- 
fied by internal functions 
of the OS139510S1397. 


PIE - The Periodic Interrupt 
Enable bit is a read/write 
bit 
which allows the Periodic 
Interrupt 
Flag (PF) bit in Reg- 
ister C to drive the IRQ pin low. When the PIE bit is set 
to one, periodic 
interrupts 
are generated 
by driving the 
IRQ pin low at a rate specified 
by the RS3-RSO bits of 
Register A. 
A zero in the PIE bit blocks the IRQ output 
from being driven by a periodic interrupt, 
but the Period- 
ic Flag (PF) bit is still set at the periodic 
rate. 
PIE is not 
modified by any internal OS 139510S 1397 functions 
but 
is cleared 
by the hardware 
RESET signal. 


AlE - The Alarm Interrupt Enable (AI E) bit is a read/write 
bit which, when setto a o~rmits 
the Alarm Flag (AF) 
bit in register C to assert IRQ. An alarm interrupt occurs 
for each second thatthe 
three time bytes equal the three 
alarm bytes including 
a don't care alarm code of binary 
11XXXXXX. 
When the AI E bit is set to zero, the AF bit 
does not initiate the IRQ signal. 
The internal functions 
of the OS139510S1397 
do not affect the AlE bit but is 
cleared 
by RESET. 


UIE - The Update 
Ended Interrupt 
Enable (UIE) bit is a 
readlwrite 
bit that enables the Update Ended Flag (UF) 
bit in R;ister 
C to assert IRQ. The SET bit going high 
or the 
ESET pin going low clears the UIE bit. 


SQWE - When the Square Wave Enable (SQWE) 
bit is 
set to a one, a square wave signal at the frequency 
set 
by the rate-selection 
bits RS3 through 
RSO is driven out 
on a SQW pin. 
When the SQWE bit is set to zero, the 
SQW pin is held low. 
SQWE 
is a read/write 
bit and is 
cleared 
by RESET. 


DM - The Data Mode (OM) bit indicates 
whether 
time 
and calendar 
information 
is in binary 
or BCD format. 


The OM bit is set by the program 
to the appropriate 
for- 
mat and can be read as required. 
This bit is not modified 
by internal functions. 
A one in OM signifies 
binary data 
while 
a zero 
in OM specifies 
Binary 
Coded 
Decimal 
(BCD) data. 


24/12 - The 24/12 control 
bit establishes 
the format 
of 
the hours byte. 
A one indicates 
the 24-hour 
mode and 
a zero indicates 
the 12-hour 
mode. 
This bit is read! 
write. 


DSE - The Daylight 
Savings Enable (OSE) bit is a read/ 
write bit which enables two special updates when OSE 
is set to one. On the first SUnday in April the time incre- 
ments 
from 
1:59:59 AM to 3:00:00 
AM. 
On the last 
Sunday 
in October 
when the time first reaches 
1:59:59 
AM it changes 
to 1:00:00 AM. 
These 
special 
updates 
do not occur when the OSE bit is a zero. 
This bit is not 
affected by internal functions. 


IRQF - The Interrupt 
Request Flag (IRQF) bit is set to a 
one when one 
or more of the following 
are true: 


PF = PIE= 
1 
AF =AIE= 
1 
UF=UIE= 
1 
Le., IRQF = (PF. 
PIE) + (AF. 
AlE) + (UF 
• UIE) 


Any time the IRQF bit is a one, the IRQ pin is driven low. 
All flag bits are cleared 
after Register 
C is read by the 
program 
or when the RESET pin is low. 


PF - The Periodic 
Interrupt 
Flag (PF) is a read-only 
bit 
which 
is set to a one when an edge is detected 
on the 
selected tap of the divider chain. The RS3 through 
RSO 
bits establish 
the periodic rate. 
PF is set to a one inde- 


pendent 
of the state 
of the PIE bit. When both PF and 
PIE are ones, the IRQ signal is active and will set the 
IRQF bit. 
The PF bit is cleared 
by a software 
read of 
Register 
C or by RESET. 


AF - A one in the Alarm Interrupt Flag (AF) bit indicates 
that the current time has matched the alarm time. 
If the 
AlE bit is also a one, the IRQ pin will go low and a one 


will appear in the IRQF bit. A read of Register C or a RE= 
SET will clear AF. 


UF - The Update Ended Interrupt 
Flag (UF) bit is set af- 
ter each update cycle. 
When the UIE bit is set to one, 
the one in UF causes the IRQF bit to be a one which will 
assert the IRQ pin. 
UF is cleared 
by reading 
Register 
C or by RESET. 


BrT 0 THROUGH 
BrT 3 - These are reserved 
bits of the 
status Register C. These bits always read zero and can- 
not be written. 


VRT • The Valid RAM and lime 
(VRT) bit is set to the 
one state by Dallas Semiconductor 
Corporation 
prior to [II 
shipment. 
This bit is not writable 
and should always be 
a one when read. If a zero is ever present. an exhausted 
• 
internal lithium energy source is indicated 
and both the 
contents 
of the RTC data and RAM data are question- 
able. 


BrT 6 THROUGH 
BrT 0 - The remaining 
bits of Register 
D are reserved 
and not usable. 
They cannot be written 
and, when read, they will always read zero. 


ABSOLUTE MAXIMUM RATINGS· 
VOO Pin Potential to Ground 
Pin 
Input Voltage 
Power Dissipation 
Storage Temperature 
Ambient Temperature 
Soldering 
Temperature 


-Q.3V to +7.0V 
Vss - 0.3 to Voo + 0.3V 
500mW 
-40°C 
to +70'C 
O°C to+70°C 
260'C 
for 10 seconds 


• This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
above those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods of time may affect reliability. 


CHARACTERISTIC 
TEST CONDITION 
SYM 
MIN 
MAX 
UNITS 
NOTES 


Supply Voltage 
Vcc 
4.5 
5.5 
V 


Input High Voltage 
Recognized 
as a High Signal Over 
VIH 
2.2 
Voo+ 
V 
Recommended 
Voo and tA Range 
0.3 
V 


Input Low Voltage 
Recognized 
as a Low Signal Over 
V1L 
-0.3 
0.8 
V 
Recommended 
Voo and tA Range 


Battery Voltage 
VBAT 
2.5 
3.5 
V 


CHARACTERISTIC 
TEST CONDITION 
SYM 
MIN 
MAX 
UNIT 
NOTES 


Input Leakage 
For any Single Pin: 
00-7, 
RD, WR, 
II 
±1 
J1A 


VL=OV. VIH=VOO 
AO-5, XRAM, 
RTC, RESET 


Output High Voltage 
Voo=5.0V 
ILOAO=1 mA 
VOH 
2.4 
V 


Output Low Voltage 
Voo = 5.0V 
ILOAO= 4 mA 
VOL 
0.4 
V 


Power Supply Current 
Outputs 
Unloaded 
100 
50 
mA 


SfB? pin Input Current 
STBY=Voo 
ISTBY 
+500 
J1A 


STBY pin Input Current 
STBY=Vss 
ISTBY 
-1 
J1A 


CHARACTERISTIC 
TEST CONDITION 
SYM 
MIN 
MAX 
UNIT 
NOTES 


Reset Pulse Width 
tRWL 
5 
~s 


Oscillator 
Startup 
From Software 
Enable Via DV Bits 
tRC 
1 
s 


IRQ Release from RD 
tlROS 
2 
~s 
High 


IRQ Release from 
tlRR 
2 
~s 
RESET Low 


NOTE 
Timing 
assumes 
RS3-0 
Bits = 0011, minimum 
tpl. 


PARAMETER 
SYM 
MIN 
TYP 
MAX 
UNIT 
NOTES 


Cycle Time 
tCYC 
395 
DC 
ns 


Pulse Width, 
RDIWR Low 
PWRWl 
200 
ns 


Signal Rise and Fall Time, RTC, 
tR, tF 
30 
ns 
XRAM, 
RD, WR 


Address 
Hold Time 
tAH 
20 
ns 


Address 
Setup Time Before RD 
tARS 
50 
ns 


Address 
Setup Time Before WR 
tAWS 
0 
ns 


RTC/XRAM 
Select Setup Time 
teRS 
50 
ns 
Before RD 


RTC/XRAM 
Select Setup Time 
tcws 
0 
ns 
BeforeWR 


RTCIXRAM 
Select Hold Time Af- 
teH 
20 
ns 
ter RD orWR 


Read Data Hold Time 
tOHR 
10 
100 
ns 


Write Data Hold Time 
toHW 
0 
ns 


Output 
Data Delay Time from RD 
tODR 
20 
200 
ns 


Write Data Setup Time 
tosw 
200 
ns 


tF 
tR 
WR 
PWRWL 
~ 


tosw 
DATABUS 
WRITE 
VALID 
DATA 
D0-07 
[II 
DATABUS 
READ 
DATA 
D0-07 
tDDR 


RD 
~ 
tARS 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


CE High to Power Fail 
tpF 
0 
ns 


Recovery 
at Power Up 
tREC 
150 
ms 


V cc Slew Rate Power 
Down 
tF 
300 
J1S 
4.0 5.VCC 5. 4.5V 


V cc Slew Rate Power Down 
tFB 
10 
J1S 
3.0 5.VcC!!>4.OV 


V cc Slew Rate Pow~r Up 
tR 
0 
J1S 
4.5V~.v c(24.0V 


Expected 
Data Retention 
tOR 
10 
years 


NOTE 


CE is chip enabled 
for access, an internal 
signal which is defined 
by (RD + WR) (XRAM + RTC). 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
12 
pF 


Output 
Capacitance 
COUT 
12 
pF 


PARAMETER 
SYM 
MIN 
TYP 
MAX 
UNIT 
NOTES 


Expected 
Oata Retention 
@ 25°C 
tOR 
10 
Years 


(OS1397 
only) 


Clock Accuracy 
for tOR @ 25°C 
Co 
±1 
Miro'Mo 


(081397 
only) 


Clock Accuracy 
Temperature 
Co- 
K 
.050 
ppm/"C2 
efficient 
(081397) 


Clock Temperature 
Coefficient 
to 
20 
30 
O°C 
Turnover 
Temperature 
(081397 
only) 


Chip Enable Threshold 
(081397 
CETHR 
4.5 
V 
only) 


\~-- 


n 


PKG 
2a-PIN 


DIM 
MIN 
MAX 


A IN. 
1.445 
1.470 
MM 
36.70 
37.34 


BIN. 
0.530 
0.550 


MM 
13.46 
13.97 


C IN. 
0.140 
0.160 


MM 
3.56 
4.06 


DIN. 
0.600 
0.625 


MM 
15.24 
15.88 


E IN. 
0.015 
0.040 


MM 
0.38 
1.02 


FIN. 
0.120 
0.145 


MM 
3.05 
3.68 


GIN. 
0.090 
0.110 


MM 
2.29 
2.79 


H IN. 
0.625 
0.675 


MM 
15.88 
17.15 


J IN. 
0.008 
0.012 


MM 
0.20 
0.30 


KIN. 
0.015 
0.022 


MM 
0.38 
0.56 


11 
----I 


PKG 
28·PIN 


DIM 
MIN 
MAX 


A IN. 
0.706 
0.728 


MM 
17.93 
18.49 


BIN. 
0.338 
0.350 


MM 
8.58 
8.89 


C IN. 
0.086 
0.'10 


MM 
2.18 
2.79 


DIN. 
0.020 
0.050 


MM 
0.58 
1.27 


E IN. 
0.002 
0.014 


MM 
0.05 
0.36 


FIN. 
0.090 
0.124 


MM 
2.29 
3.15 


GIN. 
0.050 
BSC 


MM 
1.27 


H IN. 
0.460 
0.480 


MM 
11.68 
12.19 


J IN. 
0.006 
0.013 


MM 
0.15 
0.33 


KIN. 
0.014 
0.020 


MM 
0.36 
0.51 
..-.-.-.-. 
-.-.-.-.-. 
L 
TlI4-" ---- 
E 
A 
~IT 


•• 
~ 


-.1Dr- 
-II-- K 
-IGr- 
+ 
1- 
13EOUALSPACESAT --1 


.100±.010TNA 


PKG 
28-PIN 


DIM 
M1N 
MAX 


A 
IN. 
1.520 
1.540 


MM 
38.61 
39.12 


B 
IN. 
0.695 
0.720 


MM 
17.65 
18.29 


C 
IN. 
0.350 
0.375 


MM 
8.89 
9.52 


0 
IN. 
0.100 
0.130 


MM 
2.54 
3.30 


E 
IN. 
0.015 
0.030 


MM 
0.38 
0.76 


F 
IN. 
0.110 
0.140 


MM 
2.79 
3.56 


G 
IN. 
0.090 
0.110 


MM 
2.29 
2.79 


H 
IN. 
0.590 
0.630 


MM 
14.99 
16.00 


J 
IN. 
0.008 
0.012 


MM 
0.20 
0.30 


K 
IN. 
0.015 
0.021 


MM 
0.38 
0.53 


LLAS 
SEMICONDUCTOR 
051485/051488 
RAMified Real Time Clock 8K x 8 


• Upgraded 
IBM AT computer 
clock/calendar 
with 8K x 
8 extended 
RAM 


• Totally nonvolatile 
with over 10 years of operation 
in 
the absence 
of power 


• Counts 
seconds, 
minutes, 
hours, 
day of the week, 
date, month and year with leap year compensation 


• Binary or BCD representations 
of time, calendar 
and 
alarm 


• Daylight 5avings 
Time option 


• Multiplex 
bus for pin efficiency 


• Interfaced 
with software 
as 64 user RAM locations 
plus 8K x 8 of static RAM 


- 14 bytes of clock and control 
registers 
- 50 bytes of general 
purpose 
RAM 
- 8K x 8 5RAM 
accessibfe 
by using separate 
control 
pins 


• Programmable 
square wave output signal 


• Bus-compatible 
interrupt 
signals (IRQ) 


• Three 
interrupts 
are separately 
software-maskable 
and testable: 


- Time-of-day 
alarm once/second 
to once/day 
- Periodic 
rates from 122 lIS to 500 ms 


- End-of-c1ock update cycle 


• Available 
as chip (051485) 
or stand 
alone 
module 
with embedded 
lithium battery and crystal (051488) 


ORDERING 
INFORMATION 


051485 
RTC Chip; 24 pin DIP 
0514855 
RTC Chip; 28 pin 50lC 
051488 
RTC Module; 
24 pin DIP 


OER 
Xl 


X2 


ADO 


ADl 


AD2 
AD3 


AD4 


ADS 


AD6 


AD7 


GND 


Vcc 


SQW 


ASO 


ASl 


VBAT 
IRQ 


WER 
RD 


BGND 


WR 


ALE 
os 


051488 24-f'IN 
ENCAPSULATED PACKAGE 
(740 MIL FLUSH) 


OER 
Vcc 
Xl 
SQW 


X2 
NC 


NC 
ASO 


ADO 
ASl 


ADl 
VMT 
AD2 
IRQ 


AD3 
WER 


AD4 
RD 


ADS 
BGND 
AD6 
WR 


AD7 
ALE 


NC 
os 


GND 
NC 


DSl485S 28-PIN SOIC 
(330 MIL) 


PIN DESCRIPTION 


OER 
- 
RAM Output 
Enable 


X1 
- 
Crystal Input 


X2 
- 
Crystal Output 


ADO-A07 
- 
Mux'ed Address/Oata 
Bus 


CS 
- 
RTC Chip Select Input 


ALE 
- 
RTC Address 
Strobe 


WR 
- 
RTC Write Oata Strobe 


RO 
- 
RTC Read Oata Strobe 


WER 
- 
RAM Write Oata Strobe 


IRa 
- 
Interrupt 
Request 
Output 


AS1 
- 
RAM Upper Address 
Strobe 


ASO 
- 
RAM Lower Address 
Strobe 


saw 
- 
Square Wave Output 


V cc 
- 
+5V 
Supply 


GNO 
- 
Ground 


VBAT 
- 
Battery + Supply 


BGNO 
- 
Battery Ground 


NC 
- 
No Connection 


The 
OS148510S1488 
RAMified 
Real 
Time 
Clocks 


(RTCs) 
are upward-oompatible 
successors 
to the in- 


dustry 
standard 
OS128510S1287 
and 
the 


OS 138510S1387 
RTC's for PC applications. 
In addition 


to the basic OS128510S1287 
RTCfunctions, 
8Kbytes 


of on-chip 
nonvolatile 
RAM have been added. 


The RTC functions 
include a time-of-day 
clock, a one- 


hundred 
year calendar, 
time-of-day 
interrupt, 
periodic 


interrupts, 
and an end-of-elock 
update 
cycle interrupt. 


In addition, 50 bytes of user NV RAM are provided within 
this basic RTe function which can be used to store con- 
figuration 
data. The clock and user RAM are maintained 


in the absence 
of system Vcc by a lithium battery. 


The 8K x 8 additional 
NV RAM is provided 
to store a 


much larger amount of system 
oonfiguration 
data than 


is possible 
within the original 
50 byte area. 
This RAM 


is accessed 
via control signals separate 
from the RTC, 
and is also maintained 
as nonvolatile 
storage 
from the 


lithium battery. 


OPERATION 


The block diagram 
in Figure 
1 shows the pin connec- 


tions 
with 
the 
major 
internal 
functions 
of 
the 


OS 148510S1488. 
The following 
paragraphs 
describe 


the function 
of each pin. 


SIGNAL 
DESCRIPTIONS 


GND, Vcc - OC power is provided to the device on these 
pins. 
Vcc is the +5 volt input. 
When 5 volts are applied 


within normal 
limits, the device 
is fUlly accessible 
and 


data can be written and read. 
When Vcc 
is below 4.25 


volts typical, 
reads 
and writes are inhibited. 
However, 


the timekeeping 
function 
continues 
unaffected 
by the 


lower input voltage. 
As Vcc falls below 3 volts typical, 


the RAM and timekeeper 
are switched 
over to the ener- 


gy source connected 
to the VBAT pin in the case of the 


OS1485, 
or to the internal 
battery 
in the case 
of the 


OS1488. 
The timekeeping 
function 
maintains 
an accu- 


racy of ±1 minute per month at 25°C 
regardless 
of the 


voltage 
input on the V cc pin. 


SQW (Square 
Wave Output) 
- The saw 
pin can output 


a signal from one of 13 taps provided 
by the 15 internal 


divider stages of the real time dock. 
The frequency 
of 


the saw 
pin can be changed by programming 
Register 


A as shown in Table 2. The saw 
signal can be turned 


on and off using the SaWE 
bit in Register 
B. The saw 


signal is not available 
when Vcc is less than 4.25 volts 


typical. 


ADO-AD7 
(Multiplexed 
Bidirectional 
Address/Data 


Bus) 
- Multiplexed 
buses save pins because 
address 


information 
and data information 
time share the same 


signal paths. The addresses 
are present during the first 


portion 
of the bus cyde 
and the same pins and signal 


paths 
are used for data in the seoond 
portion 
of the 


cycle. Address/data 
multiplexing 
does not slow the ac- 


cess time of the OS148510S1488 
since the bus change 


from address to data occurs during the internal RAM ac- 
cess time. 
Addresses 
must be valid prior to the latter 


portion 
of 
ALE, 
ASO, 
or 
AS1, 
at 
which 
time 
the 


OS148510S1488 
latches the address from AOO to A07. 


Valid write data must be~esent 
and held stable during 


the latter portion of the WR or Wffi pulses. 
In a read 


cycle, the OS148510S 1488 outputs 8 bits ofdataduring 
the latter portion 
of the RO or OER pulses. 
The read 


cycle is terminated 
and the bus returns to a high imped- 


ance state as RO or OER transitions 
high. 


ALE (RTC Address 
Strobe 
Input) 
- A positive 
going 


address 
strobe 
pUlse serves 
to demultiplex 
the bus. 


The falling edge of ALE causes the RTC address to be 
latched within the OS 1485/0S1488. 


RD (RTC Read 
Input) 
- RO identifies 
the time period 


when the 
OS148510S1488 
drives 
the bus with RTC 


read data. The RO signal is an enable signal for the out- 
put buffers of the clock. 


+ 
+3V 
----L 


ADDRESS 
HIGH 
BYTE 
LATCH 


AODRESSLOW 
BYTE 
LATCH 


DATA LATCH 


DOUBLE 
BUFFERED 
;V 


WR (RTC Write 
Input) 
-The WR signal is an active low 
signal. 
The WR signal defines 
the time period 
during 
which data is written to the addressed 
clock register. 


CS (RTC Chip 
Select 
Input) 
- The Chip Select signal 
must be asserted 
low during 
a bus cycle for the RTC 
portion 
of the D51485/D51488 
to be aocessed. 
C5 
must be kept in the active state during RD and WR tim- 
ing. 
Bus cycles which take place without asserting 
C5 
will latch addresses 
but no access will occur. 


IRQ (Interrupt 
Request 
Output) 
- The IRQ pin is an ac- 
tive low output of the D514851D51488 
that can be tied 
to an interrupt input on a processor. 
The IRQ output re- 
mains low as long as the status bit causing the interrupt 
is present and the corresponding 
interrupt-enable 
bit is 
set. To clear the IRQ pin, the application 
program 
nor- 
mally reads the C register. 


When no interrupt conditions 
are present, the IRQ level 
is in the high impedance 
state. ~Itiple 
interruE!!!!9 de- 
vices can be connected 
to an IRQ 
bus. 
The IRQ 
bus 
is an open drain output and requires an external pull-up 
resistor. 


ASO (RAM Address 
Strobe 
Zero) - The rising edge of 
A50 latches the lower eight bits of the 8K x 8 RAM ad- 
dress. 


As1 
(RAM Address 
Strobe 
One) - The rising edge of 
A51 latches the upper five bits of the 8K x 8 RAM ad- 
dress. 


OER (RAM 
Output 
Enable) 
- OER is active low and 
identifies 
the time 
period 
when 
the Ds14851D51488 
drives the bus with RAM read data. 


WER (RAM Write Enable) 
-WER is an active low signal 
and is used to perform writes to the 8K x 8 RAM portion 
of the D514851Ds1488. 


(Ds1485 
ONLY) 
X1, X2 - Connections 
for a standard 
32.768 kHz quartz 
crystal, Daiwa part number DT-265 or equivalent. 
When 
ordering, 
request a load capacitance 
of 6 pF. The inter- 


nal oscillator 
circuitry 
is designed 
for operation 
with a 
crystal having a specified 
load capacitance 
(CL) of 6 pF. 


Crystals 
can be ordered 
from 
Dallas 
5emiconductor 
Corporation. 
Order part number 
D5OO32. 


VBAT, BGND - Battery input for any standard 
3 volt lithi- 
um cell or other energy source. Battery voltage must be 
held between 2.5 and 3.7 volts for proper operation. 
The 
nominal write protect trip point voltage is set by the inter- 
nal circuitry and 
is 4.25 volts typical. 
A maximum 
load 
of 1 JlA at 25°C and 3.0V on VSAT should be used to size 
the external 
energy 
source. 


The address 
map of the D514851D51488 
is shown 
in 
Figure 2. The address map consists of the RTC and the 
8K X 8 NV 5RAM section. The RTC section contains 
50 
bytes of user RAM, 10 bytes of RAM that contain 
the 
RTC time, 
calendar, 
and alarm 
data, 
and four 
bytes 
which are used for control and status. 
All 64 bytes can 
be directly written or read except for the following: 


1. Registers 
C and D are read-only. 


2. Bit-7 of Register 
A is read-only. 


3. The high order bit of the seconds 
byte is read-only. 


RTC (REAL TIME CLOCK) 


The RTC function is the same as the D51287 
Real Time 
Clock. 
Access 
to the RTC is aocomplished 
with four 
controls: 
ALE, RD, WR and C5. The RTC is the same 
in the D5 1287 with the following 
exceptions: 


1. The MOT pin on the D512851D51287 
is not pres- 
ent on the D51485/D51488. 
The bus selection 
capability 
of the D51285/D51287 
has been elimi- 
nated. Only the Intel bus interface 
timing is appli- 
cable. 


2. The RE5ET 
pin on the D512851D51287 
is not 
present on the D514851D51488. 
The 
D514851D51488 
will operate 
the same as the 
D512851D51287 
with RE5ET 
tied to V cc. 


OS14851OS1488 


ADDRESS 
MAP DS1485/DS1488 
Figure 2 


0 
00 
0 
SECONDS 


14 BYTES 
SECONDS ALARM 


2 
MINUTES 
13 
00 


14 
oE 
3 
MINUTES ALARM 
en 
50 BYTES 
to- 


USER RAM 
4 
HOURS 
::>a. 


63 
3F 
5 
HOURS ALARM 
~ 
Q 


6 
DAYOF THE WEEK 
0m 
0 
0000 


DAYOFTHE MONTH 
a: 
7 
0 


8 
MONTH 
>a: 
8KX8 
c( 
NVSRAM 
9 
YEAR 
Z 


~ 


m 


10 
REGISTER A 


11 
REGISTERB 


12 
REGISTERC 


8192 
1FFF 
13 
REGISTER 0 


TIME, CALENDAR 
AND ALARM 
LOCATIONS 


The time and calendar 
information 
is obtained 
by read- 
ing the appropriate 
register bytes shown in Table 1. The 


time, calendar, and alarm are set or initialized 
by writing 


the appropriate 
register bytes. The contents of the time, 
calendar, 
and alarm 
registers 
can be either 
Binary or 


Binary-Coded 
Decimal 
(BCD) format. 
Table 1 shows 


the binary and BCD formats ofthe twelve time, calendar, 
and alarm locations. 


Before writing the internal time, calendar, and alarm reg- 
isters, the SET bit in Register 
B should be written to a 


logic one to prevent 
updates 
from occurring 
while ao- 


cess is being attempted. 
Also at this time, the data for- 
mat (binary or BCD), should be set via the data mode bit 
(OM) of Register 
B. All time, calendar, and alarm regis- 
ters must use the same data mode. The set bit in Regis- 
ter B should be cleared after the data mode bit has been 
written 
to allow the real-time 
clock to update 
the time 


and calendar 
bytes. 


Once initialized, 
the real-time 
clock makes all updates 


in the 
selected 
mode. 
The 
data 
mode 
cannot 
be 


changed 
without 
reinitializing 
the ten data bytes. 
The 


24112 bit cannot 
be changed 
without 
reinitializing 
the 


hour locations. 
When the 12-hour format 
is selected, 


the high order bit of the hours byte represents 
PM when 
it is a logic one. The time, calendar, and alarm bytes are 
always 
accessible 
because 
they are double 
buffered. 


Once per second 
the ten bytes are advanced 
by one 


second and checked for an alarm condition. 
If a read of 


the time and calendar 
data occurs during an update, 
a 


problem 
exists 
where 
seconds, 
minutes, 
hours, 
etc. 


may not correlate. 
The probability 
of reading 
incorrect 


time 
and calendar 
data 
is low. 
Several 
methods 
of 


avoiding any possible incorrect time and calendar reads 
are covered 
later in this text. 


The three alarm bytes can be used in two ways. 
First, 


when the alarm time is written in the appropriate 
hours, 


minutes, 
and seconds 
alarm locations, 
the alarm inter- 


rupt is initiated atthe specified time each day ifthe alarm 
enable 
bit is high. 
The second 
method 
is to insert a 
"don't care" state in oneor more ofthethree 
alarm bytes. 


The "don't care" code is any hexadecimal 
value from CO 
to FF. The two most significant 
bits of each byte set the 
"don't care" condition 
when at logic 1. An alarm will be 


generated 
each hour when the "don't care" bits are set 
in the hours byte. Similarly, an alarm is generated 
every 


minute with "don't care" codes in the hours and minute 
alarm bytes. 
The "don't care" codes in all three alarm 


bytes create an interrupt every second. 


ADDRESS 
DECIMAL 
RANGE 
FUNCTION 
LOCATION 
RANGE 
BINARY 
DATA MODE 
BCD DATA MODE 


0 
Seconds 
0-59 
00-3B 
00-59 


1 
Seconds 
Alarm 
0-59 
00-3B 
00-59 


2 
Minutes 
0-59 
00-3B 
00-59 


3 
Minutes Alarm 
0-59 
00-3B 
00-59 


4 
Hours-12-hr 
Mexle 
1-12 
01-0C AM, 81-8C PM 
01-12AM,81-92PM 


Hours-24-hr 
Mexle 
0-23 
00-17 
00-23 


5 
Hours Alarm-12-hr 
1-12 
01-0C AM, 81-8C PM 
01-12AM,81-92PM 


Hours Alarm-24-hr 
0-23 
00-17 
00-23 


6 
Day of the Week 
1-7 
01-07 
01-07 
Sunday = 1 


7 
Date of the Month 
1-31 
01-1 F 
01-31 


8 
Month 
1-12 
01-OC 
01-12 


9 
Year 
0-99 
00-63 
00-99 


The 50 user nonvolatile 
RAM by1es are not dedicated 
to 
any special function 
within the OS 1485105 1488. 
They 
can be used by the application 
program 
as nonvolatile 
memory and are fully available during the update cycle. 
This memory 
is directly accessible 
in the RTC section. 


INTERRUPTS 


The RTC pius RAM includes three separate, 
fully auto- 
matic sources of interrupt for a processor. 
The alarm in- 
terrupt can be programmed 
to occur at rates from once 
per second to once per day. The periexlic interrupt can 
be selected 
for rates from 
500 ms to 122 J.1S. The up- 


date-ended 
interrupt can be used to indicate to the pro- 


gram that an update cycle is complete. 
Each of these 


independent 
interrupt 
conditions 
is described 
in greater 
detail in other sections 
of this text. 


The application 
program 
can select 
which interrupts, 
if 
any, are going to be used. 
Three bits in Register 
Ben- 
able the interrupts. 
Writing a logic 1 to an interrupt-en- 
able bit permits 
that interrupt 
to be initiated 
when the 
event occurs. 
A logic 0 in an interrupt-enable 
bit prohib- 


its the IRQ pin from being asserted 
from that interrupt 
condition. 
If an inte~t 
flag is already set when an in- 
terrupt 
is enabled, 
IRQ is immediately 
set at an active 


level, 
although 
the interrupt 
initiating 
the 
event 
may 
have occurred much earlier. As a result, there are cases 
where the program 
should clear such earlier initiated in- 
terrupts 
before first enabling 
new interrupts. 


When an interrupt 
event occurs, the relating 
flag bit is 
set to logic 1 in Register C. These flag bits are set inde- 
pendent 
of the state of the corresponding 
enable bit in 
Register 
B. The flag bit can be used in a polling mexle 
without enabling 
the corresponding 
enable bits. 
When 
a flag is set, an indication 
is given to software 
that an in- 
terrupt 
event 
has occurred 
since the flag bit was last 
read. However, 
care should 
be taken when 
using the 
flag bits as they are cleared 
each time 
Register 
C is 
read. Double latching is included with Register C so that 
bits which 
are set remain 
stable 
throughout 
the read 
cycle. 
All bits which 
are set (high) are cleared 
when 
read and new interrupts 
which 
are pending 
during 
the 
read cycle are held until after the cycle is completed. 
One, two, or three bits can be set when reading Register 
C. Each utilized flag bit should be examined 
when read 
to ensure that no interrupts 
are lost. 


The alternative 
flag bit usage 
methexl is with fUlly en- 
abled interrupts. 
When an interruptflag 
bit is set and the 
corresponding 
interr~ 
enable 
bit is also set, the IRQ 
pin is asserted 
low. 
IRQ is asserted 
as long as at least 
one of the three interrupt sources has its flag and enable 
bits both set. The IRQF bit in Register C is a one when- 
ever the IRQ pin is being driven low. Determination 
that 
the RTC initiated 
an interrupt 
is accomplished 
by read- 
ing Register C. A logic one in bit 7 (IRQF bit) indicates 
that one or more interrupts 
have been initiated 
by the 
051485'051488. 
The act of reading Register 
C clears 
all active flag bits and the IRQF bit. 


When the OS 148510S 1488 is shipped from the factory, 
the internal oscillator 
is turned off. This feature prevents 


the lithium battery from being used until it is installed 
in 
a system. A pattern of 01 0 in bits 4 through 6 of Register 
A will turn the oscillator 
on and enable the countdown 


chain. A pattern 
of 11X will turn the oscillator 
on, but 


holds the countdown 
chain of the oscillator 
in reset. All 


other combinations 
of bits 4 through 
6 keep the oscilla- 


tor off. 


Thirteen 
of the 15 divider taps are made available 
to a 


1-of-15 selector, 
as shown in the block diagram 
of Fig- 


ure 1. The first purpose 
of selecting 
a divider 
tap is to 


generate 
a square wave output signal on the saw 
pin. 


The RSO-RS3 bits in Register 
A establish 
the square 


wave output frequency. 
These frequencies 
are listed in 


Table 
2. 
The 
saw 
frequency 
selection 
shares 
its 
1-of-15 
selector 
with the periodic 
interrupt 
generator. 


Once the frequency 
is selected, 
the output of the saw 


pin can be turned on and off under program 
control with 


the square wave enable bit (SaWE). 


SELECT 
BITS REGISTER 
A 
tPl PERIODIC 
SQWOUTPUT 


RS3 
RS2 
RS1 
RSO 
INTERRUPT 
RATE 
FREQUENCY 


0 
0 
0 
0 
None 
None 


0 
0 
0 
1 
3.90625ms 
256Hz 


0 
0 
1 
0 
7.8125ms 
128Hz 


0 
0 
1 
1 
122.070JlS 
8.192 kHz 


0 
1 
0 
0 
244.141 
JlS 
4.096 kHz 


0 
1 
0 
1 
488.281 
JlS 
2.048 kHz 


0 
1 
1 
0 
976.5625 
JlS 
1.024 kHz 


0 
1 
1 
1 
1.953125 
ms 
512Hz 


1 
0 
0 
0 
3.90625ms 
256 Hz 


1 
0 
0 
1 
7.8125ms 
128 Hz 


1 
0 
1 
0 
15.625ms 
64Hz 


1 
0 
1 
1 
31.25ms 
32Hz 


1 
1 
0 
0 
62.5ms 
16 Hz 


1 
1 
0 
1 
125 ms 
8Hz 


1 
1 
1 
0 
250 ms 
4Hz 


1 
1 
1 
1 
500 ms 
2Hz 


The periodic 
interrupt will cause the IRQ pin to go to an 
active 
state 
from 
once 
every 
500 ms to once 
every 


122 ~s. 
This function 
is separate 
from the alarm inter- 


rupt which can be output from once per second to once 
per day. The periodic interrupt rate is selected using the 
same Register A bits which select the square wave fre- 
quency 
(see Table 1). Changing 
the Register A bits af- 


fects both the square wave frequency 
and the periodic 


interrupt output. 
However. each function has a separate 
enable 
bit in Register 
B. 
The SQWE 
bit controls 
the 


square wave output. 
Similarly, 
the periodic 
interrupt 
is 


enabled by the PIE bit in Register 
B. The periodic inter- 


rupt can be used with software 
counters to measure 
in- 


puts. create output intervals, 
or await the next needed 


software 
function. 


The OS148510S1488 
executes 
an update 
cycle once 


per second 
regardless 
of the SET bit in Register 
B. 
When the SET bit in Register 
B is set to one, the user 


copy of the double 
buffered 
time, calendar, 
and alarm 


bytes 
is frozen 
and will not update 
as the time incre- 


ments. 
However, 
the time countdown 
chain continues 


to update the internal copy of the buffer. This feature al- 
lows time to maintain 
accuracy 
independent 
of reading 


or writing the time, calendar, and alarm buffers and also 
guarantees 
that time and calendar 
information 
is con- 


sistent. 
The update 
cycle 
also compares 
each alarm 


byte with the corresponding 
time byte and issues 
an 


alarm if a match or if a "don't care" code is present 
in all 


three positions. 


There are three methods that can handle access of the 
real-time clock that avoid any possibility 
of acoessing 
in- 


consistent 
time 
and calendar 
data. 
The first 
method 


uses the update-ended 
interrupt. 
If enabled, 
an inter- 


rupt occurs after every up date cycle that indicates 
that 


over 999 ms are available to read valid time and date in- 
formation. 
Ifthis interrupt is used, the IRQF bit in Regis- 


ter C should be cleared before leaving the interrupt 
rou- 


tine. 


A second method uses the update-in-progress 
bit (UIP) 


in Register A to determine 
if the update cycle is in prog- 


ress. 
The UIP bit will pulse once per second. 
After the 


UIP bit goes high, the update transfer occurs 244 ~ 
lat- 


er. If a low is read on the UIP bit. the user has at least 
244 ~ 
before the time/calendar 
data will be changed. 


Therefore, 
the user should avoid interrupt 
service 
rou- 


tines that would 
cause the time needed 
to read valid 


time/calendar 
data to exceed 244 ~. 


The third method uses a periodic 
interrupt to determine 
if an update cycle is in progress. 
The UIP bit in Register 


A is set high between the setting of the PF bit in Register 
C (see FlQure 3). Periodic interrupts 
that occur at a rate 


of greater 
than tauc allow valid time and date informa- 


tion to be reached at each occurrence 
of the periodic in- 


terrupt. 
The 
reads 
should 
be 
complete 
within 


(tpv2+tauC> to ensure that data is not read during the up- 
date cycle. 
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REGISTERS 


The OS1485/0S1488 
has four control 
registers 
which 
are accessible 
at all times, 
even 
during 
the 
update 
cycle. 


UIP - The Update 
In Progress 
(UIP) bit is a status flag 
that can be monitored. 
When the UIP bit is a one, the 
update transfer will soon occur. When UIP is a zero, the 
update transfer 
will not occur for at least 244 
J.1S. 
The 
time, calendar, 
and 
alarm information 
in RAM is fully 
available 
for access when the UIP bit is zero. 
The UIP 
bit is read only. Writing the SET bit in Register B to a one 
inhibits any update 
transfer 
and clears the UIP status 
bit. 


DV2, DV1, DVO - These three bits are used to turn the 
oscillator 
on or off and to reset the countdown 
chain. 
A 
pattern of 010 is the only combination 
of bits that will turn 
the oscillator 
on and allow the RTC to keep time. 
A pat- 
tern of 11X will enable the oscillator but holds the count- 
down chain in reset. 
The next update will occur at 500 
ms after a pattern 
of 010 is written 
to OV2, OV1, and 
OVO. 


RS3, RS2, RS1, RSO - These four rate-selection 
bits se- 


lect one of the 13 taps on the 15-stage divider or disable 
the divider output. 
The tap selected can be used to gen- 
eratean 
output square wave (SaW pin) and/or a period- 
ic interrupt. 
The user 
can do one of the following: 


1. Enable the interrupt 
with the PIE bit; 


2. 
Enable the saw 
output pin with the SaWE 
bit; 


3. 
Enable both at the same time and the same rate; or 


4. 
Enable neither. 


Table 2 lists the periodic 
interrupt 
rates and the square 
wave frequencies 
that can be chosen with the RS bits. 


SET - When the SET bit is a zero, the update transfer 
functions 
normally 
by advancing 
the counts 
once per 
second. When the SET bit is written to a one, any update 
transfer 
is inhibited 
and the program 
can initialize 
the 
time and calendar 
bytes without an update occurring 
in 


the midst of initializing. 
Read cycles can be executed 
in 
a similar manner. SET is a read/write 
bit that is not modi- 
fied by internal functions 
of the OS148510S1488. 


PIE - The Periodic Interrupt 
Enable bit is a read/write 
bit 
which allows the Periodic Interrupt 
Flag (PF) bit in Reg- 
ister C to drive the IRa pin low. When the PIE bit is set 
to one, periodic 
interrupts 
are generated 
by driving the 
IRa pin low at a rate specified 
by the RS3-RSO bits of 
Register A. A zero in the PIE bit blocks the IRa output 
from being driven by a periodic interrupt, but the Period- 
ic Flag (PF) bit is still set at the periodic 
rate. 
PIE is not 
modified by any internal 
OS 1485/0S1488 
functions. 


AlE - The Alarm Interrupt Enable (AlE) bit is a read/write 
bit which, when sat to a o~rmits 
the Alarm Flag (AF) 
bit in register C to assert IRa. 
An alarm interrupt occurs 
for each second that the three time bytes equal the three 
alarm bytes including 
a don't care alarm code of binary 


11XXXXXX. 
When the AI E bit is set to zero, the AF bit [II 
does not initiate the IRa signal. 
The internal functions 
I 
of the OS1485/0S1488 
do not affect the AlE bit. 


UIE - The Update 
Ended Interrupt 
Enable (UIE) bit is a 
read/write 
bit that enables the Update Ended Rag (UF) 
bit in Register C to assert IRa. 
The SET bit going high 
clears the UIE bit. 


SQWE - When the Square Wave Enable (SaWE) 
bit is 
set to a one, a square wave signal at the frequency 
set 
by the rate-selection 
bits RS3 through 
RSO is driven out 
on a saw 
pin. 
When the SaWE 
bit is set to zero, the 
saw 
pin is held low. SaWE 
is a read/write 
bit. 


DM - The Oata Mode (OM) bit indicates 
whether 
time 
and calendar 
information 
is in binary 
or BCO format. 


The OM bit is set by the program to the appropriate 
for- 
mat and can be read as required. 
This bit is not modified 
by internal functions. 
A one in OM signifies 
binary data 
while 
a zero in OM specifies 
Binary 
Coded 
Oecimal 
(BCO) data. 


24112 - The 24/12 control 
bit establishes 
the format 
of 
the hours byte. 
A one indicates 
the 24-hour 
mode and 
a zero indicates 
the 12-hour 
mode. 
This bit is read/ 
write. 


DSE - The Oaylight Savings 
Enable (OSE) bit is a read/ 
write bit which enables two special 
updates when OSE 
is set to one. On the first Sunday in April the time incre- 
ments 
from 
1:59:59 
AM to 3:00:00 
AM. 
On the last 
Sunday in October when the time first reaches 
1:59:59 
AM it changes 
to 1:00:00 AM. 
These special 
updates 
do not occur when the OSE bit is a zero. 
This bit is not 
affected by internal functions. 


IRQF • The Interrupt 
Request 
Flag (IRQF) bit is set to a 
one when one 
or more of the following 
are true: 


PF = PIE = 1 
AF=AIE= 
1 
UF = UIE= 
1 
Le., IRQF = (PF. 
PIE) + (AF. 
ALE) + (UF 
• UIE) 


Any time the IRQF bit is a one, the IRQ pin is driven low. 
All flag bits are cleared 
after Register 
C is read by the 
program. 


PF - The Periodic 
Interrupt 
Flag (PF) is a read-only 
bit 
which 
is set to a one when an edge is detected 
on the 
selected 
tap of the divider chain. The RS3 through 
RSO 
bits establish 
the periodic 
rate. 
PF is set to a one inde- 
pendent 
of the state 
ofthe 
PIE bit. When both PF and 
PIE are ones, the IRQ signal is active and will set the 
IRQF bit. 
The PF bit is deared 
by a software 
read of 
RegisterC. 


AF - A one in the Alarm Interrupt 
Flag (AF) bit indicates 
that the current time has matched the alarm time. 
If the 
AlE bit is also a one, the IRQ pin will go low and a one 
will appear in the IRQF bit. A read of Register C will clear 
AF. 


UF- The Update 
Ended Interrupt 
Flag (UF) bit is set af- 
ter each update cyde. 
When the UIE bit is set to one, 
the one in UF causes the IRQF bitto be a one which will 
assert 
the 
IRQ 
pin. 
UF 
is 
deared 
by 
reading 
Register 
C. 


BIT 0 THROUGH 
BIT 3 - These are reserved bits of the 
status Register C. These bits always read zero and can- 
not be written. 


VRT - The Valid RAM and Time (VRT) bit is set to the 
one state by Dallas Semiconductor 
Corporation 
prior to 
shipment. 
This bit is not writable 
and should always be 
a one when read. 
If a zero is ever present, an exhausted 


internal 
lithium energy source is indicated 
and both the 


contents 
of the RTC data and RAM data are question- 
able. 


BIT 6 THROUGH 
BIT 0 - The remaining 
bits of Register 
o are reserved 
and not usable. 
They cannot be written 
and, when read, they will always 
read zero. 


8KX8RAM 


The OS1485/DS 1488 provides 
8K x 8 of on-chip SRAM 
which 
is controlled 
as nonvolatile 
storage 
sustained 
from a lithium battery. 
On power-up, 
the RAM is taken 
out of write-protect 
status by the internal 
power OK sig- 
nal (POK) 
generated 
from 
the write 
protect 
circuitry. 


The POK signal becomes 
active at 4.25 volts (typical). 


The on-chip 
8K x 8 nonvolatile 
SRAM 
is accessed 
via 
the eight multiplexed 
address/data 
lines AD7-ADO. 
Ac- 
cess to the SRAM 
is controlled 
by three 
on-chip 
latch 
registers. 
Two registers are used to hold the SRAM ad- 
dress, and the third register 
is used to 
hold readlwrite 
data. 
The 
SRAM 
address 
space 
is from 
OOOOHto 
1FFFH. A direct hardware 
interface to the S RAM is sup- 


ported. 


Four control 
signals, 
ASO, AS1, OER, 
and WER, 
are 
used to access the 8K x 8 SRAM. 
This access mode is 
identical to that supported 
by the OS 1385/05 
1387. The 
address 
latches are loaded from the address/data 
bus 
in response 
to rising edge signals 
applied 
to the Ad- 
dress Strobe 0 (ASO) and Address 
Strobe 
1 (AS 1) sig- 
nals. 
ASO is used to latch the lower 8-bits of address, 
and AS1 is used to latch the upper 5-bits of address. 
It 
is necessary 
to meet the setup and hold times given in 
the Electrical 
Specifications 
with valid address 
informa- 
tion in order to properly 
latch the address. 
If the upper 
or lower order address 
is correct from a prior cycle, it is 
not necessary 
to repeat the address 
latching sequence. 


A write operation 
requires 
valid data to placed 
on the 
bus (AD7-ADO) followed 
by the activation 
of the Write 
Enable RAM (WER) line. Data on the bus will be written 
to the RAM provided that the write timing specifications 
are met. 
During a read cycle, the Output 
Enable RAM 
(OER) signal is driven 
active. 
Data from the RAM will 
become valid on the bus provided thatthe 
RAM read ac- 
cess timing specifications 
are met. The WER and OER 
signals should never be active atthesametime. 
Inaddi- 


tion, access 
to the dock/calendar 
registers 
and user 
RAM (via CS) must not be attempted 
when the 8K x 8 
RAM is being accessed. 
The RAM is enabled 
when ei- 


ther WER or OER is active. 
CS is only used for the ac- 
cess of the clock calendar 
registers and the 50 bytes of 
user RAM. 


ABSOLUTE 
MAXIMUM RATINGS· 
Voltage on any Pin Relative to Ground 
Operating 
Temperature 
Storage 
Temperature 
Soldering 
Temperature 


-0.3V to +7.0V 
OOCto 70°C 


-40°C to +70oC 
260°C 
for 10 seconds 


• This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
above those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply Voltage 
Vcc 
4.5 
5.0 
5.5 
V 
1 


Input Logic 1 
VIH 
2.2 
Vcc+0.3 
V 
1 


Input Logic 0 
VIL 
-0.3 
+0.8 
V 
1 


Battery 
Voltage 
VeAT 
2.5 
3.7 
V 
9 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply Current 
ICC1 
35 
50 
mA 
2 


Standby 
Current CS, OER, and WER = 
ICC2 
1 
5.0 
mA 
6 
Vcc 
-0.3V 


Input Leakage 
IlL 
-1.0 
+1.0 
~A 
3 


1/0 Leakage 
ILO 
-1.0 
+1.0 
~A 
3 


Output @ 2.4V 
'OH 
-1.0 
mA 
1,4 


Output @ O.4V 
10l. 
4.0 
mA 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Cycle lime 
tevc 
305 
DC 
ns 


Pulse Width, RDIWR Low 
PWEH 
125 
ns 


Pulse Width, 
RDIWR High 
PWEL 
150 
ns 


Input Rise and Fall lime 
tR, tF 
30 
ns 


Chip Select Setup lime 
Before WR, or RD 
tes 
20 
ns 


Chip Select Hold lime 
tCH 
0 
ns 


Read Data Hold lime 
tOHR 
10 
80 
ns 


Write Data Hold lime 
tDHW 
0 
ns 


Muxed Address 
Valid lime 
to ALE Fall 
tASl 
30 
ns 


Muxed Address 
Hold lime 
from ALE fall 
tAHL 
10 
ns 


RD or WR High Setup to ALE Rise 
tASO 
25 
ns 


Pulse Width ALE High 
PWASH 
60 
ns 


ALE Low Setup to RD or WR Fall 
tAsEO 
40 
ns 


Output 
Data Delay lime 
from RD 
tooR 
20 
120 
ns 
5 


Data Setup lime 
to Write 
tosw 
100 
ns 


IRQ Release from RD 
tlRO 
2 
~ 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Address 
Setup Time 
tAS 
50 
ns 


Address 
Hold lime 
tAH 
0 
ns 


Data Setup lime 
tos 
75 
ns 


Data Hold lime 
tOH 
0 
ns 


Output 
Enable Access lime 
toEA 
200 
ns 
7 


Write Pulse Width 
twP 
200 
ns 


OER Pulse Width 
tRP 
200 
ns 


OER to Output in High Z 
toEZ 
50 
ns 


ASO, AS1 Pulse Width 
tASP 
75 
ns 


ASO, AS1 High to OER Low 
tASO 
20 
ns 


ASO, AS1 High to WER Low 
tASW 
20 
ns 


WER.VH 
!,t,sp 


ASO 


J 
\_-- 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


CE High to Power Fail 
tpF 
0 
ns 


Recovery 
at Power Up 
tREe 
150 
ms 


Vee Slew Rate Power Down 
~ 
300 
J.lS 
4.0 sVee 
s 4.5V 


V cc Slew Rate Power Down 
tFB 
10 
J.lS 


3.0 sVecs 
4.0V 


Vee Slew Rate Power Up 
tR 
0 
J.lS 
4.5V~.v e~4.0V 


Expected 
Data Retention 
tOR 
10 
years 
8 


WARNING 


Under 
no circumstances 
are negative 
undershoots, 
of any amplitude, 
allowed 
when device 
is in battery 
back-Up 
mode. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
12 
pF 


Output 
Capacitance 
COUT 
12 
pF 


NOTES 


1. 
All voltages are referenced to ground. 


2. 
All outputs are open. 


3. 
Applies to the ADO-AD?pins, and the SQW pin 
when each is in the high impedance state. 


4. 
The IRQ pin is open drain. 


5. 
Measured with a load as shown in Figure 4. 


6. 
All other inputs at CMOS levels. 


? 
Measured with a load as shown in Figure 4. 


8. 
The real-time clock will keep time to an accuracy 
of ±1 minute per month during data retention 
time for the period of tOR. 


9. 
Applies to 051485 only. 
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PKG 
24-PIN 


DIM 
MIN 
MAX 


A IN. 
1.245 
1.270 


MM 
31.62 
32.26 


BIN. 
0.530 
0.550 


MM 
13.46 
13.97 


C IN. 
0.140 
0.160 


MM 
3.56 
4.06 


DIN. 
0.600 
0.625 


MM 
15.24 
15.88 


E IN. 
0.015 
0.050 


MM 
0.38 
1.27 


FIN. 
0.120 
0.145 


MM 
3.05 
3.68 


GIN. 
0.090 
0.110 


MM 
2.29 
2.79 


H IN. 
0.625 
0.675 


MM 
15.88 
17.15 


J IN. 
0.008 
0.012 


MM 
0.20 
0.30 


KIN. 
0.015 
0.022 


MM 
0.38 
0.56 


-'-fI-..--- 
E ..-.-.-.-. 
-.-.-.-.-. 


PKG 
28-PIN 


DIM 
MIN 
MAX 


A IN. 
0.706 
0.728 
M~ 
17.93 
18.49 


BIN. 
0.338 
0.350 
MM 
8.58 
8.89 


C IN. 
0.086 
0.110 
MM 
2.18 
2.79 


DIN. 
0.020 
0.050 
MM 
0.58 
1.27 


E IN. 
0.002 
0.014 
MM 
0.05 
0.36 


FIN. 
0.090 
0.124 
MM 
2.29 
3.15 


GIN. 
0.050 
BSC 
MM 
1.27 


H IN. 
0.460 
0.480 
MM 
11.68 
12.19 


J IN. 
0.006 
0.013 
MM 
0.15 
0.33 


KIN. 
0.014 
0.020 
MM 
0.36 
0.51 


PKG 
24-PIN 


Dill 
IIIN 
IIAX 


AIN. 
1.320 
1.335 
MM 
33.53 
33.91 


BIN. 
0.720 
0.740 
MM 
18.29 
18.80 


CIN. 
0.345 
0.370 
MM 
8.76 
9.40 


DIN. 
0.100 
0.130 
MM 
2.54 
3.30 


EIN. 
0.015 
0.030 
MM 
0.38 
0.89 


FIN. 
0.110 
0.140 
MM 
2.79 
3.56 


GIN. 
0.090 
0.110 
MM 
2.29 
2.79 


HIN. 
0.590 
0.630 
MM 
14.99 
16.00 


J IN. 
0.008 
0.012 
MM 
0.20 
0.30 


KIN. 
0.015 
0.021 
MM 
0.38 
0.53 


. 
PRELIMINARY 


DALLAS 
SEMICONDUCTOR 
051486 
RAMified Watchdog Timekeeper 


• 128K bytes of user NV RAM 


• Real time quartz 
clock/calendar 
keeps track of hun- 
dredths 
of seconds, 
seconds, 
minutes, 
hours, days, 
date of the month, 
months, and years 


• Will operate 
in 32-pin JEDEC 
footprint 


• Watchdog 
timer restarts an out-of-control 
processor 


• Alarm function 
schedules 
real-time 
related activities 
such as system wakeup 


• Embedded 
lithium energy cell maintains 
time, watch- 
dog, user RAM, and alarm information 


• Programmable 
interrupts 
and square wave outputs 


• All registers 
are individually 
addressable 
via the ad- 
dress and data bus 


• Accuracy 
is better than ±1 minute/month 
at 25°C 


• Greater than 10 years of timekeeping 
in the absence 
ofVcc@25% 


• Interrupt 
signals active in power-down 
mode 


DS1486-XXL 


DESCRIPTION 


The DS 1486 RAMified 
Timekeeper 
is a self-contained 
real time clock (RTC) , alarm. watchdog 
timer, and inter- 
val timer in a 32-pin JEDEC 
DIP package. 
The DS 1486 
contains 
an embedded 
lithium 
energy 
source 
and a 
quartz crystal which eliminates 
the need for any external 
circuitry. 
Data contained 
within 
128K by 8-bit memory 
and the timekeeping 
registers 
can be read or written 
in 
the same manner 
as bytewide 
static RAM. 
The time- 
keeping 
registers 
are located 
in the first 14 bytes 
of 
memory 
space. 
Data 
is maintained 
in the 
RAMified 
Timekeeper 
by intelligent 
control circuitry which detects 
the status of Vce and write protects 
memory when Vcc 
is out of tolerance. 
The lithium energy source can main- 


INTB 


A16 


A14 


A12 


A7 


A6 
/l5 


A4 


P:3 


A2 
Al 


AO 
DOO 
DQl 


DQ2 


GND 


INTB(INTB) 
AO-A16 
DOQ-D07 
CE 
OE 
WE 


Vcc 
GND 
INTAISOW 


Interrupt 
Output 
B 


Address 
Inputs 
Data Input/Output 


Chip Enable 
Output Enable 


Write Enable 
+5 Volts 
Ground 
Interrupt Output AlSquare 
Wave Output 


tain data and real time for over ten years in the absence 
of Vee. Timekeeper 
information 
includes hundredths 
of 
seconds, 
seconds, 
minutes, 
hours, 
day, date, month, 


and year. The date at the end of the month is automati- 
cally adjusted for months with less than 31 days, includ- 
ing correction 
for leap year. The RAMified 
Timekeeper 
operates in either 24 hour or 12 hour format with an AMi 
PM indicator. 
The watchdog 
timer provides 
alarm inter- 
rupts and interval 
timing 
between 
0.01 seconds 
and 
99.99 seconds. 
The real time alarm provides 
for preset 
times of up to one week. 
Interrupts 
for both watchdog 
and RTC will operate when system is powered down. Ei- 
ther can provide 
system "wake-up" 
signals. 


OPERATION 
- READ REGISTERS 


The 
DS 1486 
executes 
a read 
cycle 
whenever 
WE 
(Write Enable) 
is inactive (High) and CE (Chip Enable) 
and OE (Output 
Enable) are active (Low). 
The unique 
address 
specified 
by the address 
inputs (AO-A16) de- 


fines which 
of the 
registers 
is to be 
accessed. 
Valid 
data will be available 
to the eight data output 
drivers 
within 
tAee (Access 
Time) after the last address 
input 
signal is stable, provid~ 
that CE and OE 
~ccess times 
are also satisfied. 
If OE and CE access 
times are not 
satisfied, 
then data access must be measured 
from the 


latter occurring 
signal 
(CE or OE) and the limiting pa- 
rameter is either too for CE or toE for OE rather than ad- 
dress access. 


OPERATION 
- WRITE 
REGISTERS 


The 
DS1486 
is in the write 
mode whenever 
the WE 
(Write Enable) and CE (Chip Enable) signals are in the 
active 
(Low) state after the address 
inputs are stable. 
The latter occurring 
falling edge of CE or WE will deter- 
mine the start of the write cycle. The write cycle is termi- 
nated by the earlier rising edge of CE or WE. All address 
!!E.uts must be kept valid 
throughout 
the write cycle. 
WE must return to the high state for a minimum 
recovery 
state (tWR) before another 
cycle can be initiated. 
Data 
must be valid on the data bus with sufficient 
Data Set-Up 
(tos) and Data Hold Time (tOH)with respect tothe earlier 
rising edge of CE or WE. 
The OE control signal should 
be kept inactive 
(High) during write cycles to avoid bus 
contention. 
However, 
if the ou~ 
bus has been en- 
abled (CE and OE active), then WE will disable the out- 
puts in toow 
from its falling edge. 


DATA RETENTION 


The RAMified Timekeeper 
provides full functional 
capa- 
bility when Veo is greater 
than 4.5 volts and write-pro- 


tects the register 
contents 
at 4.25 volts typical. 
Data is 


maintained 
in the absence of Vee without any additional 
support circuitry. 
The DS1486 constantly 
monitors Vee. 
Should the supply 
voltage 
decay, the RAMified 
Time- 


keeper will automatically 
write-protect 
itself and all in- 


puts to the registers become "don't care". The two inter- 
rupts INTA and INTB (INTB) and the internal 
clock and 
timers continue to run regardless 
of the level of Vee. 
As 
Vee falls below approximately 
3.0 volts, a power switch- 
ing circuit turns the internal lithium energy source on to 
maintain the clock and timer data and functionality. 
Dur- 
ing power-up, 
when Vee rises above approximately 
3.0 
volts, the power switching 
circuit connects 
external Vee 
and disconnects 
the 
internal 
lithium 
energy 
source. 
Normal 
operation 
can resume 
after Veo exceeds 
4.5 
volts for a period of 200 ms. 


RAMIFIED 
TIMEKEEPER 
REGISTERS 


The RAMified 
Timekeeper 
has 14 registers 
which 
are 
eight bits wide that contain all of the timekeeping, 
alarm, 
6 


watchdog 
and control information. 
The clock, calendar, 


alarm, 
and watchdog 
registers 
are memory 
locations 
which 
contain 
external 
(user-accessible) 
and internal 
copies of the data. The external copies are independe~t 
of internal functions 
except that they are updated 
peri- 
odically by the simultaneous 
transfer of the incremented 
internal 
copy (see Rgure 
1). The Command 
Register 
bits are affected by both internal and external functions. 
This register will be discussed 
later. 
Register 0, 1, 2, 4, 
6, 8, 9, and A contain time of day and date information 
(see Rgure 
2). 
Time of day 
information 
is stored 
in 
BCD. 
Registers 
3, 5, and 7 contain 
the Time of Day 
Alarm 
information. 
Time of Day Alarm 
information 
is 
stored 
in BCD. 
Register 
B is the Command 
Register 
and information 
in this register 
is binary. 
Registers 
C 
and D are the Watchdog 
Alarm Registers 
and informa- 
tion which 
is stored 
in these 
two registers 
is in BCD. 


Register 
E through 
1FFFF are user bytes and 
can be 
used to maintain 
data at the user's discretion. 


OSCILLATOR 
& 
PRESCALER 
r~----I\_---, 


JITTER 
GENERATOR 
,.--/'-.. 


JITTER 
GENERATOR 
~ 
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UPDATE SECONDS 
THRU 
YEARS AND CHECK 
TIME OF DAY ALARM 


EXTERNAL 
REGISTERS, 
CLOCK, CALENDAR, 
TIME OF DAY ALARM 


100HZ 
'AVG' 


INTERNAL COUNTERS 


t 
DQO-OQ7 


100HZ 
'AVG' 


INTERNAL 
COUNTERS 


EXTERNAL 
REGISTERS 
HUNDREDTHS 
OF SECONDS 


Uc1I.c1111 
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used and will always 
read zero regardless 
of how they 


a~e writt~n. 
Bits 6 and 7 in the Month~B~ister 
(9) are 


binary 
bits. 
When 
set to logic zero, EOSC (Bit 7) en- 
ables the real time clock oscillator. 
This bit is setto logic 


one as shipped 
from Dallas Semiconductor 
to prevent 
lithium 
energy 
consumption 
during 
storage 
and ship- 


ment. This bit will normally be turned on by the user dur- 
ing device initialization. 
However, the oscillator can be 


turned on and off as necessary 
by setting this bit to the 


~opriate 
level. 
Bit 6 of this same byte controls 
the 


INTAlSquare 
Wave Output 
(pin 30). 
When set to logic 


zero, the INTAlSquare 
Wave 
Output 
pin will output 
a 


1024 Hz square wave signal. 
When set to logic one the 


Square Wave Output pin is available 
for interrupt A out- 
put (INTA) only. 
Bit 6 of the Hours register is defined as 


the 12 or 24 hour 
select bit. When set to logic one, the 


12 hour format 
is selected. 
In the 12 hour format, bit 5 


is the AM/PM 
bit with logic one being PM. In the 24 hour 


mode, bit 5 is the second 10 hour bit (20-23 hours). The 
Time of Day registers 
are updated 
every .01 seconds 


from the Real Time Clock, except when the TE bit 
(bit 


7 of Register 
B) is set low or the clock oscillator 
is not 


running. 
The preferred 
method 
of synchronizing 
data 


access to and from the RAMified 
Timekeeper 
is to ac- 


cess the Command 
register by doing a write cycle to ad- 


dress 
location 
OB and setting the TE bit (Transfer 
En- 
able bit) to a logic zero. 
This will freeze the External 


Tim.e of Day registers 
at the present 
recorded 
time, al- 
lOWing access to occur without danger of simultaneous 
update. 
When the watch registers 
have been read or 


written, 
a second 
write cycle to location OB, setting the 


TE bit to a.logic one, will put the Time of Day Registers 
back to being updated every .01 second. 
No time is lost 


'in the real time clock because 
the internal 
copy of the 


Ti":,e of Day register buffers is continually 
incremented 


whdethe 
external memory registers are frozen. An alter- 


~ate ":,ethc:>dof reading an~ writing the Time of Day reg- 
Isters IS to ~nore 
synchronization. 
However, any single 


re~d may give erroneous 
data as the real time clock may 


be In the process of Updating the external memory regis- 
ters as data is being read. The internal 
copies of sec- 


onds through 
years are incremented, 
and the 
Time of 


Day Alarm is checked 
during the period that hundreds 


of seconds 
reads 99 and are transferred 
to the external 


register when hundredths 
of seconds 
roll from 99 to 00. 
A way of making sure data is valid is to do multiple reads 
and compare. 
Writing the registers can also produce er- 
roneous 
results for the same reasons. 
A way of making 


. 
081486 


from reads and wnte cycles has been stated, it is worth 
noting that the probability 
of an incorrect 
result is kept 


to a minimum due to the redundant 
structure 
of the RA- 


Mified Timekeeper. 


TIME OF DAY ALARM REGISTERS 
- 


Reg!sters 
3, ~, and 7 contain 
the Time of Day Alarm 


Registers. 
Bits 3, 4, 5, and 6 of Register 
7 will always 


read zero regardless 
of how they are written. 
Bit 7 of 


Registers 3,5, and 7 are mask bits (Figure 3). When all 
of the'mask 
bits are logic zero, a Time of Day Alarm will 


only occur when Registers 2, 4, and 6 match the values 
stored in Registers 
3,5, 
and 7. An alarm will be gener- 


ated every day when bit 7 of Register 
7 is set to a logic 


one. 
Similarly, 
an alarm is generated 
every hour when 


bit 7 of Registers 
7 and 5 is set to a logic 1. When bit 7 [II 
of Registers 
7,5, 
and 3 is set to a logic 1, an alarm will 
• 
occur 
every 
minute 
when 
Register 
1 (seconds) 
rolls 


from 59 to 00. 


Time of Day Alarm Registers 
are written and read in the 


same format 
as the Time of Day Registers. 
The Time 


of Day Alarm Flag and Interrupt is always cleared when 
Alarm Registers 
are read or written. 


WATCHDOG 
ALARM REGISTERS 


Registers 
C and 0 contain the time for the Watchdog 


Alarm. 
The two 
registers 
contain 
a time 
count from 


00.01 to 99.99 seconds 
in BCD. 
The value written into 


the Watchdog 
Alarm Registers 
can be written or read in 


any order. Any access to Register C or 0 will cause the 
Watchdog 
Alarm to reinitialize 
and clears the Watchdog 


Flag Bit and the Watchdog 
Interrupt 
Output. 
When 
a 


new value 
is entered 
or the Watchdog 
Registers 
are 


read, the Watchdog 
Timer will start counting 
down from 


the entered 
value to zero. 
When zero is reached, 
the 


Watchdog 
Interrupt 
Output 
will go to the active 
state. 


The Watchdog 
Timer Countdown 
is interrupted 
and re- 


initialized back to the entered value every time either of 
the registers 
are accessed. 
In this manner, controlled 


periodic 
accesses 
to the Watchdog 
Timer can prevent 


the Watchdog 
Alarm from going to an active level. 
If ac- 


cess does not occur, countdown 
alarm will be repetitive. 


The Watchdog 
Alarm 
Registers 
always 
read the en- 


tered value. 
The actual count- down 
register is internal 


and is not readable. Writing registers C and 0 to zero will 
disable the Watchdog 
Alarm feature. 


ADDRESS 
[BIT 7 I 
IBIT 0 


o 
1---0.-1-S-EC-O-N-D-S--- 
~~~~~~O.~Ol~S~E~C~O~N~D~S~~~~= 


1 Q 10 SECONDS 
SECONDS 
00-69 


2 
GJ10 
MINUTES 
MINUTES 
00-69 


3 0 
10 
MINALARM 
MINALARM 
00-09 


~ 


01-12+AIP 


4 
HOURS 
0(>..23 
AlP 
HR 


CLOCK, CALENDAR, 


5~ 


TIME OF DAYALARM 
HRALARM 
01-12+AIP 


REGISTERS 
00-23 
AlP 
HA 


6 I 
0 
0 
0 
0 
0 
DAYS 
01-47 


7 0 
0 
0 
0 
0 
DAYALARM 
01-47 


8 ~ 
10 DATE 
DATE 
01-31 


9 
Im~clEsawl 
0 
110MO I 
MONTHS 
01-12 


A 
10 YEARS 
YEARS 
00-99 


WATCHDOG 
ALARM 
REGISTERS 


REGISTER 


(3) MINUTES 
(5) HOURS 
(7) DAYS 


1 
1 
1 
ALARM 
ONCE 
PER MINUTE 


0 
1 
1 
ALARM 
WHEN 
MINUTES 
MATCH 


0 
0 
1 
ALARM 
WHEN 
HOURS 
AND 
MINUTES 
MATCH 


0 
0 
0 
ALARM 
WHEN 
HOURS. 
MINUTES. 
AND 
DAYS MATCH 


COMMAND 
REGISTER 


Address 
location 
OBh is the Command 
Register where 
mask bits, control bits and flag bits reside. 
The opera- 
tion of each bit is as follows: 


TE - Bit 7 Transfer 
enable - This bit when set to a logic 
o will disable 
the transfer 
of data between 
internal and 
external 
clock 
registers. 
The contents 
in the external 
clock registers 
are now frozen and reads or writes will 
not be affected with updates. 
This bit must be set to a 
logic 1 to allow updates. 


IPSW- 
Bit6lnterruptswitch-Whensettoalogic1,INTA 
is the Time of Day Alarm and INTB/(INTB) 
is the Watch- 
dog Alarm. 
When set to logic O.this bit reverses the out- 
put pins. INTA is now the Watchdog 
Alarm output and 
INTB/(INTB) 
is the Time of Day Alarm 
output. 
The 
INTAlSaW 
output pin shares 
both the interrupt 
A and 
square wave output function. 
When INTA is active, the 
square wave function 
is automatically 
disabled. 


IBHlLO - Bit 5 Interrupt B Sink or Source Current - When 
this bit is setto a logic 1 and V cc is applied,INTB/(INTB) 
will source current (see DC characteristics 
IOH). When 
this bit is set to a logic 0, INTB will sink current (see DC 
characteristics 
IOL). 


PUlLVL - Bit 4 Interrupt pulse mode or level mode - This 
bit determines 
whether 
both 
interrupts 
will ~ut 
a 
pulse or level signal. 
When set to a logic 0, INTA and 
INTB/(INTB) 
will be in the level mode. 
When this bit is 
set to a logic 1, the pulse mode is selected and INTA will 
sink current for a minimum 
of 3 ms and then release. 
INTB/(INTB) 
will either sink or source current, depend- 
ing on the condition 
of Bit 5, for a minimum 
of 3 ms and 
then release. 


WAM - Bit3 Watchdog 
Alarm Mask - When this bit is set 
to a logic 0, the Watchdog 
Interrupt 
output will be act i- 6 


vated. 
The activated 
state is determined 
by bits 1,4,5, 
and 6 of the COMMAND 
REGISTER. 
When this bit is 
set to a logic 1, the Watchdog 
interrupt 
output is deacti- 


vated. 


TOM - Bit 2 Time of Day Alarm Mask - When 
this bit is 
set to a logic 0, the Time of Day Alarm 
Interrupt 
output 
will be activated. 
The activated 
state is determined 
by 
bits 0,4,5, and 6 of the COMMAND 
REGISTER. 
When 
this bit is set to a logic 1 ,the Time of Day Alarm interrupt 
output is deactivated. 


WAF - Bit 1 Watchdog 
Alarm 
Flag - This bit is set to a 
logic 1 when a watchdog 
alarm interrupt occurs. 
This bit 
is read only. 


The bit is reset when any of the Watchdog 
Alarm regis- 
ters are accessed. 


When the interrupt is in the pulse mode (see bit 4 defini- 
tion), this flag will be in the logic 1 state only during the 
time the interrupt 
is active. 


TDF - Bit 0 Time of Day Flag - This is a read only bit. This 
bit is set to a logic 1 when a Time of Day alarm has oc- 
curred. The time the alarm occurred can be determined 
by reading the Time of Day Alarm registers. 
This bit is 
reset to a logic 
0 state when any of the Time of Day 
Alarm registers 
are accessed. 


When the interrupt is in the pulse mode (see bit 4 defini- 
tion), this flag will be in the logic 1 state only during the 
time the interrupt 
is active. 


ABSOLUTE MAXIMUM RATINGS· 
VOLTAGE 
ON ANY PIN RELATIVE 
TO GROUND 
OPERATING 
TEMPERATURE 
STORAGE 
TEMPERATURE 
SOLDERING 
TEMPERATURE 


-0.3V TO +7.0V 
OOCT070oC 


-40°C TO + 70°C 
260°C 
FOR 10 SECONDS 


• This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
outside those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
Vee 
4.5 
5.0 
5.5 
V 
10 


Input Logic 1 
VIH 
2.2 
Vee + 0.3 
V 
10 


Input Logic 0 
VIL 
-0.3 
+0.8 
V 
10 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Leakage 
Current 
IlL 
-1.0 
+1.0 
~ 


Output 
Leakage 
Current 
ILO 
-1.0 
+1.0 
~ 


VO Leakage 
Current 
Ilio 
-1.0 
+1.0 
~ 


Output 
Current @ 2.4V 
IOH 
-1.0 
mA 


Output Current @ 0.4V 
10l 
4.0 
mA 
13 


Standby 
Current 
CE = 2.2V 
leCS1 
3.0 
7.0 
mA 


Standby 
Current 
CE = Vee -0.5 
leCS2 
4.0 
mA 


Active Current 
Ice 
85 
mA 


Write Protection 
Voltage 
VTP 
4.25 
V 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
7 
15 
pF 


Output 
Capacitance 
COUT 
7 
15 
pF 


Input/Output 
Capacitance 
Cvo 
7 
15 
pF 


OS1480-12 
OS1480-15 
PARAMETER 
SYMBOL 
UNITS 
NOTES 
MIN 
MAX 
MIN 
MAX 


Read Cycle Time 
tRC 
120 
150 
ns 
1 


Address 
Access TIme 
tACC 
120 
150 
ns 


CE Access 
TIme 
teo 
120 
150 
ns 


5E Access TIme 
toE 
100 
120 
ns 


OE or CE to OUtput Active 
teOE 
10 
10 
ns 


Output 
High Z from Deselect 
too 
40 
50 
ns 


Output Hold from Address 
toH 
10 
10 
ns 
Change 


Write Cycle TIme 
twc 
120 
150 
ns 


Write Pulse Width 
twP 
110 
140 
ns 
3 


Address 
Setup TIme 
tAW 
0 
0 
ns 


Write Recovery 
TIme 
tWR 
10 
15 
ns 


Output 
High Z from WE 
toow 
40 
50 
ns 


Output Active from WE 
toEW 
10 
10 
ns 


Data setup 
TIme 
tos 
85 
110 
ns 
4 


Data Hold TIme 
tOH 
10 
15 
ns 
4,5 


INTA, INTB Pulse Width 
tlPW 
3 
3 
ms 
11,12 


AC TEST CONDmONS 


Input Levels: 
OV TO 3V 
Transition 
TImes: 
5 ns 


4.5V 


4.25V 


\~--jJ-- 


PARAMETER 
SYMBOL 
MIN 
MAX 
UNITS 
NOTES 


CE High to Power Fail 
tpF 
0 
ns 


Recovery 
at Power Up 
tREc 
200 
ms 


V cc Slew Rate 
tF 
300 
~ 
Power Down 
4.0sVc~4.5V 


Vcc Slew Rate 
tFB 
10 
~ 
Power Down 
3.0sVc~4.25V 


Vcc Slew Rate 
tR 
0 
~ 
Power Up 
4.5V"2V ccz.4.OV 


Expected 
Data Retention 
tOR 
10 
years 
9 


WARNING 


Under no circumstances 
are negative undershoots, 
of any amplitude, 
allowed when device is in battery backup mode. 


NOTES 


1. 
WE is high for a read cycle. 


2. 
OE = VIH or VIL. If OE = VIH during write cycle, 
the output buffers remain in a high impedance 
state. 


twp ~ecified 
as the logical AND of the CE 
and WE. 
twP is measured 
from the latter of CE 
or WE going low to the earlier of CE or WE going 
high. 


tos or tOH are measured 
from the earlier of CE 
or WE going high. 


tDH is measured 
from WE going high. 
If CE is 
used to terminate 
the write cycle, then tOH = 20 
ns. 


the output buffers remain in a high impedance 
state during this period. 


9. 
Each 051486 
is marked with a four digit date 
code AABB. AA designates 
the year of manufac- 
ture. 
BB designates 
the week of manufacture. 
The expected 
tOR is defined 
as starting 
at the 
date of manufacture. 


10. 
All voltages 
are referenced 
to ground. 


11. 
Applies to both interrupt 
pins when the alarms 
are set to pulse. 


12. 
Interrupt 
output occurs within 
100 ns on the 
alarm condition 
existing. 


13. 
Both INTA and INTB(INTB) 
are open drain out- 
puts. 


AC TEST CONDITIONS 


Output Load: 50 pF + 1TTL Gate 


Input Pulse Levels: 0-3.0V 
Timing Measurement 
Reference 
Levels 


Input: 1.5V 
Output: 
1.5V 


Input Pulse Rise and Fall Times: 5 ns. 


If the CE low transition 
occurs simultaneously 
with or later than the WE low transition 
in Write 
Cycle 
1, the output buffers remain in a high im- 
pedance 
state during this period. 


If the CE high transition 
occurs prior to or simul- 
taneously 
with the WE high transition, 
the output 
buffers remain in a high impedance 
state during 
this period. 


If WE is low or the WE low transition 
occurs prior 
to or simultaneously 
with the CE low transition, 


PKG 
32·PIN 


DIM 
MIN 
MAX 


A 
IN. 
1.720 
1.740 


MM 
43.69 
44.20 


B 
IN. 
0.720 
0.740 


MM 
18.29 
18.80 


C 
IN. 
0.395 
0.415 


MM 
10.03 
10.54 


0 
IN. 
0.090 
0.120 


MM 
2.29 
3.05 


E 
IN. 
0.017 
0.030 


MM 
0.43 
0.76 


F 
IN. 
0.120 
0.160 


MM 
3.05 
4.06 


G 
IN. 
0.090 
0.110 


MM 
2.29 
2.79 


H 
IN. 
0.590 
0.830 


MM 
14.99 
16.00 


J 
IN. 
0.008 
0.012 


MM 
0.20 
0.30 


K 
IN. 
0.015 
0.021 


MM 
0.38 
0.53 


PRELIMINARY 


DALLAS 
SEMICONDUCTOR 
DS1494L-F5 
Time-In-a-Can 


FEATURES 


• Miniature 
timekeeping 
system 
sealed 
in a 16mm 
MicroCan 


• Snaps .into a surface-mounted 
printed 
circuit 
board 
retainer 


• Self-powered 
with greater 
than 10 years of lithium 


• Keeps precise time in 1/256 second increments 


• Quartz 
accuracy 
to ± 2 minutes 
per month 


• Interval timer measures 
duration 
of an activity 


• Number of power on/off cycles detected 
and stored in 
cycle counter 


• Programmable 
alarms 
generate 
interrupts 
for real 
time, interval timer and'or 
cycle count 


• 4096 bits of nonvolatile 
SRAM organized 
in 16 pages 
of 256 bits 


• Data integrity 
assured 
by verifying 
data in a scratch- 
pad before transferring 
to memory 


• 1-wire interface 
shares only one I/O pin for 16K bits 
per second communication 


• Unique 48-bit, factory-Iasered 
serial number for iden- 
tification 
and traceability 


• Tamper-proof 
lock bits prevent 
alteration 
of timers 
and cycle counter 


• Operating 
temperature 
range -20 to 70°C 


• Applications 
include 
computer 
real-time 
clock, 
run 
time meter, sequence 
timer, event recorder, warranty 
information, 
maintenance 
records, configuration, 
and 
calibration 
data 


DESCRIPTION 
The DS1494L-F5 
Time-In-a-Can 
(TIC) supplies 
accu- 
rate time-of-day 
information, 
measures 
run time, sched- 


ules activities, 
and records vital data. 
Its one and only 
signal communicates 
through 
the lid of a sealed Micro- 
Can. 
Dallas Semiconductor's 
development 
of this mini- 
mal signalling 
technique 
for integrated 
circuits, 
called 
1-wire, made 
it possible 
to seal a silicon chip, quartz, 
and a lithium energy source in an inexpensive 
stainless 
steel enclosure, 
not significantly 
larger than the battery 
would have been by itself. 
Furthermore, 
the solo data 


liME IN A CAN 


r~li~J'89~ 


16.3 


J7···· 
Data 
Ground 


DS9098 Surface 
Mount Snap-In 
Retainer 
~ m 


signal 
simplifies 
mounting 
to the printed 
circuit 
board 
and lowers the cost of electrical 
interface. 
TIC is a full- 
feature timekeeping 
system including 
a unique, lasered 
serial 
number, 
real-time 
clock, 
run-time 
meter, 
cycle 
counter, 
programmable 
interrupts, 
256-bit 
scratchpad, 
and 4096 bits of nonvolatile 
SRAM. 


The unalterable 
serial number is registered 
for absolute 
traceability. 
TIC surface 
mounts 
to a printed 
circuit 
board 
by a snap-in 
retainer 
(OS9098) 
or 
thru-hole 
mount (DS9094F). 
Using a contact 
probe, data can be 
read or written 
even when the printed 
circuit 
board 
is 
without power. All data is nonvolatile 
for greater than 10 
years. 


The 
DS1494L-F5 
shares 
electrical 
and 
mechanical 
specifications 
with 
the 
DS1994L-F5 
Touch 
Memory 
Plus Time which is used in Automatic 
Identification 
ap- 
plications 
(see DS1994 data sheet in Section 
12, "Auto- 


matic Identification"). 


DALLAS 
SEMICONDUCTOR 
081495/081497 
RAMified Real Time Clock 


• Ideal for EISA bus PCs 


• Functionally 
compatible 
with MC146818 
in 32 kHz 
mode 


p,:z 
~ 
voo 
saw 
M 
M 
YeAT 
IRQ 


RESET 
RO 
BoNO 
WR 
XRAM 


RTC 


AO 


Al 


X2 


Xl 


STBY 
00 
01 
02 


D3 
04 
05 
06 
07 
loSs 


• Totally nonvolatile 
with over 10 years of operation 
in 
the absence 
of power 


• Self-contained 
subsystem 
includes 
lithium, 
quartz, 
and support 
circuitry 


• Counts 
seconds, 
minutes, 
hours, 
day of the week, 
date, month, and year with leap year compensation 


• Binary or BCO representations 
of time, calendar, 
and 
alarm 
OS141155 28-P1n SOlO (330 mil) 


A2 
~ 
voo 
SaN 
M 


AS 
VBAT 
IRQ 


RESET 
RO 


BaND 
WR 


XRAM 
Vss 
15 
RTO 


0514115 28-P1n DIP (600 mlI) 


• 12- or 24-hour clock with AM and PM in 12-hour mode 


• Oaylight Savings 
Time option 


• Interfaced with software as 64 register/RAM 
locations 
plus 8K x 8 of static RAM 
- 14 bytes of clock and control registers 
- 50 bytes of general 
and control registers 
- Separate 
8K X 8 nonvolatile 
SRAM 


• Programmable 
square wave output signal 


• Bus-compatible 
interrupt 
signals (IRQ) 


• Three 
interrupts 
are separately 
software-maskable 
and testable: 
- TIme-of-day 
alarm once/second 
to once/day 
- Periodic 
rates from 122 ~ 
to 500 ms 
- End-of-c1ock update cycle 


• 28-pin JEOEC footprint 


• Available 
as chip (OS1495/0S1495S) 
or stand alone 
module with embedded 
lithium battery 
and crystal 


ORDERING 
INFORMATION 


OS1495 
OS1495S 
OS1497 


RTC Chip; 28 pin OIP 
RTC Chip; 28 pin SOIC 
RTC Module; 
28 pin OIP 


V DO,VSS- Bus operational 
power is supplied to the part 
via these pins. 
The voltage 
level present 
on these pins 
should be monitored 
to transition 
between 
operational 
power and battery power. 


DO-D7 - Data Bus (bidirectional): 
Data is written into 
the device 
from the data bus if either XRAM or RTC is 
asserted during a write cycle at the rising edge of a WR 
pulse. 
Data is read from the device and driven onto the 
data bus if either 
XRAM or RTC is asserted 
during 
a 
read cycle when the RD signal is low. 


AG-A5 - Addre •• 
Bu. 
(Input): 
Various internal regis- 
ters of the device 
are selected 
by these 
lines. 
When 
RTe 
is asserted, 
AO selects 
between 
the indirect 
ad- 
dress register and RTC data register. 
When the XRAM 
is asserted, 
AO-A5 addresses 
a 32-byte 
page of RAM. 
When A5 is high, the RAM page register is accessible. 
When 
A5 is low, AO-A4 address 
the 32-byte 
page of 
RAM. 


RD - Reed Strobe 
(Input): 
Data is read from the se- 


lected register and driven onto the data bX 
by the de- 


vice when this line is low and either RTC or 
RAM is as- 
serted. 


WR - Write 
Strobe 
(Input): 
Data is written into the de- 
vice from the data bus on the rising edge after a low 
pulse on this line when the device has been selected 
by 
either the XRAM or RTC signals. 


STBY - Standby 
(Input): 
Accesses 
to the device 
are 
inhibited 
and outputs are tn-stated 
to a high impedance 
state when this signal is asserted 
low. All data in RAM 
of the device 
is preserved. 
The real time clock contin- 
ues to keep time. 


If a read or write cycle is in progress 
when the SiBY sig- 
nal is asserted 
low, the internal cycle will be terminated 
when either the external cycle completes 
or when the in- 
ternal chip enable condition 
(VOO is 4.25 volts, typical) 
is negated, 
whichever 
occurs first. 


RTC - Real Time Clock 
Select 
(Input): 
When this sig- 
nal is asserted 
low, the real time clock registers are ac- 
cessible. 
Registers 
are selected ~ 
the AO line. 
Data 
is driven onto the data bus when "AD is low. Data is re- 
ceived 
from the bus when WR is pulsed low and then 
high. 


SQW - Square 
Wave (output): 
Frequency 
selectable 
output. 
Frequency 
is selected by setting register A bits 
RSO-RS3. 
See Table 2 for frequencies 
that can be se- 
lected. 


XRAM - Extended 
RAM Select 
(Input): 
When this sig- 
nal is asserted low, the extended 
RAM bytes are acces- 


sible. The XRAM page register is selected 
when the A5 
address line is high. A 32-byte page of RAM is accessi- 
ble when A5 is low. 
AO-A4 select the bytes within the 
page of RAM pointed 
to by the ~e 
register. 
Data is 
driven onto the data bus when 
RD is low. 
Data is re- 


ceived from the bus when WR is pulsed 
low and then 
high. 


IRQ -Interrupt 
Request 
(output): 
The iRQ signal is 
an active low, open drain o~ 
that is used as a proces- 
sor interrupt 
request. 
The IRQ output follows the state 
of the IRQF bit (bit 7) in status register C. 
IRQ can be 
asserted 
by the alarm, update ended, or periodic 
inter- 
rupt 
functions 
depending 
on 
the 
configuration 
of 
register 
B. 


RESET - Reset (Input): 
The reset signal is used to ini- 


tialize certain 
registers 
to allow proper operation 
of the 
RTC 
module. 
When 
RESET 
is low, the following 
oc- 
curs. 


1. The following 
register bits are cleared: 


a. Periodic 
interrupt 
(PIE) 
b. Alarm interrupt 
enable 
(AlE) 
c. Update ended interrupt 
(UF) 
d. Interrupt 
request flag (IRQF) 
e. Periodic 
interrupt 
flag (PF) 
f. 
Alarm interrupt 
flag (AF) 
g. Square wave output enable 
(SQWE) 
h. Update ended interrupt 
enable 
(UIE) 


2. The IRQ pin is in the high impedance 
state. 


3. The RTC is not processor 
accessible. 


ADDmONAL 
PIN DESCRIPTION 


(FOR DS1495, 
DS1495S) 


X1 ,X2 - Connections 
for a standard 32.768 kHz quartz 
crystal, 
Daiwa part number 
DT-26S or equivalent. 
The 
internal oscillator 
circuitry is designed 
for operation 
with 
a crystal 
having 
a specified 
load capacitance 
(Cd 
of 
6pF. 


VBAT- 
Battery input for any standard +3 volt lithium cell 
or other energy 
source. 
Battery 
voltage 
must be held 
between 
2.5 and 3.7 volts for proper 
operation. 
The 
nominal write protect trip point voltage at which access 
to the real time clock and user RAM is denied 
is set by 
the internal 
circuitry 
at 4.25 volts typical. 
A maximum 
load of 1 J.1A at 25°C and 3.0V on VBAT in the absence 
of power 
should 
be used to size the external 
energy 
source. 


BGNO- Battery ground: This pin or pin 14 can be used 
for the battery ground 
return. 


Power-Down!Power-Up: 
The real time clock will con- 
tinue to operate 
and all of the RAM, time, and calendar 
and alarm memory locations will remain non-volatile 
re- 


gardless 
of the voltage 
level of Voo. 
When the voltage 
level applied to the Voo input is greater than 4.25 volts 
(typical), the module 
becomes 
accessible 
after 200 ms 
provided 
that the oscillator 
and countdown 
chain have 
been programmed 
to be running. 
This time period al- 
lows the module to stabilize 
after power is applied. 


When V DO falls below the CETHR (4.25 volts typical), the 
chip select inputs RTC and XRAM are forced to an inac- 
tive state regardless 
of the state of the pin signals. 
This 
puts the module into a write protected 
mode in which all 
inputs are ignored 
and all outputs are in a high imped- 
ance state. When Voo falls below 3.2 volts (typical), the 
module is switched 
over to an internal power source 
in 
the case of the DS1497, 
or to an external 
battery 
con- 
nected to the VBAT and BGND pins in the case of the 
DS1495 and DS14955, 
so that power is not interrupted 
to timekeeping 
and nonvolatile 
RAM functions. 


Address 
Map: The registers ofthe device appear in two 
distinct 
address 
ranges. 
One set of registers 
is active 
when RTC is asserted 
low and represents 
the real time 
clock. 
The second set of registers is active when XRAM 
is asserted 
low and represents 
the extended 
RAM. 


RTe Addres. 
Map: The address map ofthe 
RTC mod- 
ule is shown in Figure 2. The address 
map consists 
of 
50 bytes of general purpose 
RAM, 10 bytes of RTC/cal- 
endar information, 
and 4 bytes of status and control in- 
formation. 
All 64 bytes can be accessed 
as read/write 
registers 
except for the follOWing: 


1. Registers 
C and 0 are Read Only (status informa- 
tion) 


2. Bit 7 of register A is Read Only 


3. Bit 7 of the "Seconds" 
byte (00) is Read Only 


The first byte of the real time clock address 
map is the 
RTC indirect 
address 
register, 
accessible 
when AO is 
low. The second byte is the RTC data register, accessi- 
blewhen 
AO is high. The function of the ATC indirect ad- 
dress register is to point to one of the 64 RTC registers 
that are indirectly 
accessible 
through the RTC data reg- 
ister. 


Extended 
RAM Address 
Map: The first 32 bytes of the 
extended 
RAM represent 
one of 256 pages of general 
purpose nonvolatile 
memory. 
These 32 bytes on a page 
are addressed 
by AO through A4 when A5 is low. When 
A5 is high, the XRAM page register 
is accessible. 
The 
value in the XRAM page register 
points to one of 256 
pages of nonvolatile 
memory available. 
The address of 


the XRAM page register is dependent 
only on A5 being 
high; thus, there are 31 aliases 
of this register 
in VO 
spaces. 
(See Figure 3.) 


TIME, CALENDAR AND ALARM LOCATIONS 


The time and calendar 
information 
is obtained 
by read- 
ing the appropriate 
register bytes shown in Table 1. The 
time, calendar, and alarm are set or initialized 
by writing 
the appropriate 
register bytes. The contents ofthe time, 


'calendar, 
and alarm 
registers 
can be either 
Binary 
or 
Binary-Coded 
Decimal 
(BCD) format. 
Table 1 shows 
the binary and BCD formats of the twelve time, calendar, 
and alarm locations. 


Before writing the internal time, calendar, and alarm reg- 
isters, the SET bit in Register 
B should be written 
to a 
logic one to prevent 
updates 
from occurring 
while 
ac- 
cess is being attempted. 
Also at this time, the data for- 


mat (binary or BCD), should be set via the data mode bit 
(OM) of Register B. All time, calendar, 
and alarm regis- 6 
ters must use the same data mode. The set bit in Regis- 
ter B should be cleared after the data mode bit has been 
written 
to allow the real-time 
clock to update the time 
and calendar 
bytes. 


Once initialized, 
the real-time 
clock makes all updates 
in the 
selected 
mode. 
The 
data 
mode 
cannot 
be 
changed 
without 
reinitializing 
the ten data bytes. 
The 
24/12 bit cannot 
be changed 
without 
reinitializing 
the 
hour locations. 
When the 12-hour 
format 
is selected, 
the high order bit of the hours byte represents 
PM when 
it is a logic one. The time, calendar, and alarm bytes are 
always 
accessible 
because 
they are double 
buffered. 
Once per second 
the ten bytes are advanced 
by one 
second and checked for an alarm condition. 
If a read of 
the time and calendar 
data occurs during an update, 
a 
problem 
exists 
where 
seconds, 
minutes, 
hours, 
etc. 
may not correlate. 
The probability 
of reading 
incorrect 
time 
and 
calendar 
data 
is low. 
Several 
methods 
of 
avoiding any possible incorrect time and calendar 
reads 
are covered 
later in this text. 


The three alarm bytes can be used in two ways. 
First, 
when the alarm time is written in the appropriate 
hours, 
minutes, 
and seconds 
alarm locations, 
the alarm inter- 


rupt is initiated at the specified time each day if the alarm 
enable 
bit is high. 
The second 
method 
is to insert 
a 
"don't care" state in one or more ofthe three alarm bytes. 
The "don't care" code is any hexadecimal 
value from CO 
to FF. The two most significant 
bits of each byte set the 
"don't care" condition 
when at logic 1. An alarm will be 
generated 
each hour when the "don't care" bits are set 
in the hours byte. Similarly, an alarm is generated 
every 
minute with "don't care" codes in the hours and minute 
alarm bytes. 
The "don't care" codes in all three alarm 
bytes create an interrupt 
every second. 


POWER 
SWITCHING 
REFERENCE 


sa WAVE 
OUT 
+2 


CLOCK 
CALENDAR 
UPDATE 


saw 
D 


REAL TIME CLOCK 
RAM MAP 
Figure 2 


RTC 
INDIRECT 
ADDRESS 
REGISTER 


RTC+1 
RTC DATA REGISTER 


INDIRECT 
ADDRESS 


00 
00 


14-8YTES 
RTC 


00 


OE 


SG-aYTES 
USER 
RAM 


3F 
3F 


XRAM 
256 PAGES 
PAGE 
FF 
THRU 
OF 32-BYTES 
EXTENDED 
RAM 
02 


XRAM+ 
1F 
01 


PAGE 00 


XRAM+20 
XRAM 
PAGE 
REGISTER 


XRAM+21 


THRU 
AliASES 
OF 
PAGE 
REGISTER 


XRAM+3F 


14-BYTES 
REAL TIME 
CLOCK 


00 
SECONDS 


01 
SECONDS 
ALARM 


02 
MINUTES 


03 
MINUTES 
ALARM 


04 
HOURS 
[II 
OS 
HOURS 
ALARM 


06 
DAY OF WEEK 


07 
DAY OF MONTH 


08 
MONTH 


09 
YEAR 


OA 
REGISTER 
A 


OB 
REGISTERB 


OC 
REGISTERC 


00 
REGISTER 
0 


ADDRESS 
DECIMAL 
RANGE 


LOCATION 
FUNCTION 
RANGE 
BINARY 
DATA MODE 
BCD DATA MODE 


0 
Seconds 
0-59 
00-38 
00-59 


1 
Seconds 
Alarm 
0-59 
00-38 
00-59 


2 
Minutes 
0-59 
00-38 
00-59 


3 
Minutes Alarm 
0-59 
00-38 
00-59 


4 
Hours-12-hr 
Mode 
1-12 
01-OC AM, 81-8C PM 
01-12AM,81-92PM 


Hours-24-hr 
Mode 
0-23 
00-17 
00-23 


5 
Hours Alarm-12-hr 
1-12 
01-OC AM, 81-8C 
PM 
01-12AM,81-92PM 


Hours Alarm-24-hr 
0-23 
00-17 
00-23 


6 
Day of the Week 
1-7 
01-07 
01-07 
Sunday = 1 


7 
Date of the Month 
1-31 
01-1 F 
01-31 


8 
Month 
1-12 
01-OC 
01-12 


9 
Year 
0-99 
00-63 
00-99 


The 50 user nonvolatile 
RAM bytes are not dedicated 
to 
any special function within the OS 1495/0S1497. 
They 
can be used by the application 
program 
as nonvolatile 
memory and are fully available during the update cycle. 
This memory 
is directly accessible 
in the RTC section. 


INTERRUPTS 


The RTC plus RAM includes three separate, 
fully auto- 


matic sources of interrupt for a processor. 
The alarm in- 
terrupt can be programmed 
to occur at rates from once 
per second to once per day. The periodic 
interrupt can 
be selected 
for rates from 
500 ms to 122 J.1S. The up- 


date-ended 
interrupt can be used to indicate to the pro- 


gram that an update cycle is complete. 
Each of these 
independent 
interrupt 
conditions 
is described 
in greater 
detail in other sections 
of this text. 


The application 
program 
can select 
which interrupts, 
if 
any, are going to be used. 
Three bits in Register 
8 en- 
able the interrupts. 
Writing a logic 1 to an interrupt-en- 
able bit permits 
that interrupt 
to be initiated 
when the 
event occurs. 
A logic 0 in an interrupt-enable 
bit prohib- 


its the 1RQ pin from being asserted 
from that interrupt 
condition. 
If an inte~t 
flag is already set when an in- 
terrupt 
is enabled, 
IRQ is immediately 
set at an active 
level, 
although 
the interrupt 
initiating 
the event 
may 
have occurred 
much earlier. As a result, there are cases 
where the program should clear such earlier initiated in- 
terrupts 
before first enabling 
new interrupts. 


When an interrupt 
event occurs, 
the relating 
flag bit is 
setto 
logic 1 in Register C. These flag bits are set inde- 


pendent 
of the state of the corresponding 
enable 
bit in 
Register 
8. The flag bit can be used in a polling 
mode 
without enabling 
the corresponding 
enable bits. 
When 
a flag is set, an indication 
is given to software 
that an in- 
terrupt 
event 
has occurred 
since the flag bit was last 
read. However, 
care should be taken when 
using the 
flag bits as they are cleared 
each time 
Register 
C is 
read. Double latching is included with Register C so that 
bits which 
are set remain 
stable 
throughout 
the read 
cycle. 
All bits which 
are set (high) are cleared 
when 
read and new interrupts 
which 
are pending 
during 
the 
read cycle are held until after the cycle 
is completed. 


One, two, or three bits can be set when reading Register 
C. Each utilized flag bit should be examined 
when read 
to ensure that no interrupts 
are lost. 


The alternative 
flag bit usage 
method 
is with fully en- 
abled interrupts. 
When an interruptflag 
bit is set and the 
corresponding 
interr~ 
enable 
bit is also set, the 1RQ 
pin is asserted 
low. TRQ is asserted 
as long as at least 
one of the three interrupt sources has its flag and enable 
bits both set. The IRQF bit in Register C is a one when- 
ever the IRQ pin is being driven low. Determination 
that 
the RTC initiated an interrupt 
is accomplished 
by read- 
ing Register C. A logic one in bit 7 (IRQF bit) indicates 
that one or more interrupts 
have been initiated 
by the 
OS149510S1497. 
The act of reading Register 
C clears 
all active flag bits and the IRQF bit. 


When the DS14951DS 1497 is shipped from the factory, 
the internal oscillator 
is turned off. This feature prevents 
the lithium battery from being used until it is installed 
in 
a system. A pattern of 01 0 in bits 4 through 6 of Register 
A will turn the oscillator 
on and enable the countdown 
chain. A pattern 
of 11X will turn the oscillator 
on, but 
holds the countdown 
chain of the oscillator 
in reset. All 
other combinations 
of bits 4 through 
6 keep the oscilla- 
tor off. 


Thirteen 
of the 15 divider taps are made available 
to a 
1-of-15 selector, 
as shown in the block diagram 
of Fig- 
ure 1. The first purpose 
of selecting 
a divider tap is to 
generate 
a square wave output signal on the SOW pin. 
The RSO-RS3 
bits in Register 
A establish 
the square 
wave output frequency. 
These frequencies 
are listed in 
Table 
2. 
The 
SOW 
frequency 
selection 
shares 
its 
1-of-15 
selector 
with the periodic 
interrupt 
generator. 


Once the frequency 
is selected, 
the output of the SOW 
pin can be turned on and off under program 
control with 
the square wave enable bit (SOWE). 


PERIODIC 
INTERRUPT 
SELECTION 


The periodic interrupt will cause the IRO pin to go to an 
active 
state from 
once 
every 
500 
ms to once 
every 
122~. 
This function 
is separate 
from the alarm inter- 
rupt which can be output from once per second to once 
per day. The periodic interrupt rate is selected 
using the 
same Register A bits which select the square wave fre- 
quency (see Table 1). Changing 
the Register 
A bits af- 
fects both the square wave frequency 
and the periodic 
interrupt output. 
However, each function has a separate 
enable 
bit in Register 
B. 
The SOWE 
bit controls 
the 
square wave output. 
Similarly, the periodic 
interrupt 
is 
enabled by the PIE bit in Register B. The periodic 
inter- 
rupt can be used with software 
counters to measure 
in- 
puts, create output intervals, 
or await the next needed 
software 
function. 


SELECT 
BITS REGISTER 
A 
tpt PERIODIC 
SQWOUTPUT 


RS3 
RS2 
RS1 
ROO 
INTERRUPT 
RATE 
FREQUENCY 


0 
0 
0 
0 
None 
None 


0 
0 
0 
1 
3.90625ms 
256Hz 


0 
0 
1 
0 
7.8125ms 
128Hz 


0 
0 
1 
1 
122.070~ 
8.192 kHz 


0 
1 
0 
0 
244.141 
~ 
4.096 kHz 


0 
1 
0 
1 
488.281 
~ 
2.048 kHz 


0 
1 
1 
0 
976.5625~ 
1.024 kHz 


0 
1 
1 
1 
1.953125ms 
512Hz 


1 
0 
0 
0 
3.90625ms 
256Hz 


1 
0 
0 
1 
7.8125ms 
128 Hz 


1 
0 
1 
0 
15.625ms 
64Hz 


1 
0 
1 
1 
31.25ms 
32Hz 


1 
1 
0 
0 
62.5ms 
16 Hz 


1 
1 
0 
1 
125 rns 
8Hz 


1 
1 
1 
0 
250 ms 
4Hz 


1 
1 
1 
1 
500 ms 
2Hz 


The OS149510S1497 
executes 
an update 
cycle once 
per second 
regardless 
of the SET bit in Register 
B. 
When the SET bit in Register 
B is set to one, the user 
copy of the double 
buffered 
time, calendar, 
and alarm 
bytes 
is frozen 
and will not update 
as the time incre- 
ments. 
However, 
the time countdown 
chain continues 
to update the internal copy of the buffer. This feature al- 
lows time to maintain 
accuracy 
independent 
of reading 
or writing the time, calendar, and alarm buffers and also 
guarantees 
that time and calendar 
information 
is con- 
sistent. 
The update 
cycle 
also compares 
each alarm 
byte with the corresponding 
time byte and issues 
an 
alarm if a match or if a "don't care" code is present in all 
three positions. 


There are three methods 
that can handle access of the 
real-time clock that avoid any possibility 
of accessing 
in- 
consistent 
time 
and calendar 
data. 
The first 
method 
uses the update-ended 
interrupt. 
If enabled, 
an inter- 
rupt occurs after every update cycle that indicates 
that 
over 999 ms are available to read valid time and date in- 


formation. 
Ifthis interrupt is used, the IRQF bit in Regis- 
ter C should be cleared before leaving the interrupt 
rou- 
tine. 


A second method uses the update-in-progress 
bit (UIP) 
in Register A to determine 
if the update cycle is in prog- 
ress. 
The UIP bit will pUlse once per second. 
After the 
UIP bitg09s 
high, the update transfer occurs 244 J.IS lat- 
er. If a low is read on the UIP bit, the user has at least 
244 J.IS before the time/calendar 
data will be changed. 
Therefore, 
the user should avoid interrupt 
service 
rou- 
tines that would cause the time needed 
to read valid 
timelcalendar.data 
to exceed 244 J.IS. 


The third method uses a periodic 
interrupt to determine 
if an update cycle is in progress. 
The UIP bit in Register 
A is set high between the setting of the PF bit in Register 
C (see Figure 3). Periodic interrupts 
that occur at a rate 
of greater 
than tauc allow valid time and date informa- 
tion to be reached at each occurrence 
of the periodic 
in- 


terrupt. 
The 
reads 
should 
be 
complete 
within 
(tpv2+tauC> to ensure that data is not read during the up- 
date cycle. 
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REGISTERS 


The OS149510S1497 
has four control 
registers 
which 
are 
accessible 
at all times, 
even 
during 
the 
update 
cycle. 


UIP - The Update 
In Progress 
(UIP) bit is a status flag 
that can be monitored. 
When the UIP bit is a one, the 
update transfer will soon occur. When UIP is a zero, the 
update transfer 
will not occur for at least 244~. 
The 
time, calendar, 
and 
alarm information 
in RAM is fully 
available 
for access when the UIP bit is zero. 
The UIP 
bit is read only. Writing the SET bit in Register B to a one 
inhibits 
any update transfer 
and clears the UIP status 
bit. 


DV2, DV1, DVO - These three bits are used to turn the 
oscillator 
on or off and to reset the countdown 
chain. 
A 
pattern of 01 0 is the only combination 
of bits that will turn 
the oscillator 
on and allow the RTC to keep time. 
A pat- 
tern of 11X will enable the oscillator 
but holds the count- 
down chain in reset. 
The next update will occur at 500 
ms after a pattern 
of 010 is written 
to OV2, OV1, and 
OVO. 


RS3, RS2, RS1, RSO - These four rate-selection 
bits se- 


lect one of the 13 taps on the 15-stage divider or disable 
the divider output. 
The tap selected can be used to gen- 


erate an output square wave (SaW pin) and/or a period- 
ic interrupt. 
The user 
can do one of the following 


1. 
Enable the interrupt with the P IE bit; 


2. 
Enable the saw 
output pin with the SaWE 
bit; 


3. 
Enable both at the same time and the same rate; or 


4. 
Enable neither. 


Table 2 lists the periodic 
interrupt 
rates and the square 
wave frequencies 
that can be chosen with the RS bits. 


SET - When the SET bit is a zero, the update transfer 
functions 
normally 
by advancing 
the counts 
once per 
second. When the SET bit is written toa one, any update 
transfer 
is inhibited 
and the program 
can initialize 
the 
time and calendar 
bytes without an update occurring 
in 
the midst of initializing. 
Read cycles can be executed 
in 


a similar manner. SET is a reacllwrite bit that is not modi- 
fied by internal functions 
of the OS149&OS1497. 


PIE - The Periodic Interrupt 
Enable bit is a reacllwrite bit 
which allows the Periodic 
Interrupt 
Flag (PF) bit in Reg- 
ister C to drive the IRa pin low. When the PIE bit is set 
to one, periodic 
interrupts 
are generated 
by driving the 
IRa pin low at a rate specified 
by the RS3-RSO bits of 
Register A. A zero in the PIE bit blocks the IRQ output 
from being driven by a periodic interrupt, but the Period- 
ic Flag (PF) bit is still set at the periodic rate. 
PIE is not 
modified by any internal OS 14951051497 
functions 
but 
is cleared 
by the hardware 
RESET signal. 


AlE - The Alarm Interrupt 
Enable (AlE) bit is a read/write 
bit which, when setto ao~rmits 
the Alarm Rag (AF) 
bit in register C to assert TRQ. An alarm interrupt occurs 
for each second that the three time bytes equal the three 
alarm bytes including 
a don't care alarm code of binary 
11XXXXXX. 
When the AlE bit is set to zero, the AF bit 6 
does not initiate the IRa signal. 
The internal functions 
ofthe 
OS149&OS1497 
do not affect the AlE bit but is 
cleared 
by RESET. 


UIE - The Update 
Ended Interrupt 
Enable (UIE) bit is a 
read/write 
bit that enables the Update Ended Rag (UF) 
bit in R~is~ 
C to assert TRQ. The SET bit going high 
or the 
S 
pin going low clears the UIE bit. 


SQWE - When the Square Wave Enable (SaWE) 
bit is 
set to a one, a square wave signal at the frequency 
set 
by the rate-selection 
bits RS3 through 
RSO is driven out 
on a saw 
pin. 
When the SaWE 
bit is set to zero, the 
saw 
pin is held low. 
SaWE 
is a reacllwrite 
bit and is 
cleared by RESET. 


DM - The Data Mode (OM) bit indicates 
whether 
time 
and calendar 
information 
is in binary 
or BCD format. 


The OM bit is set by the program 
to the appropriate 
for- 
mat and can be read as required. 
This bit is not modified 
by internal functions. 
A one in OM signifies 
binary data 
while 
a zero 
in OM specifies 
Binary 
Coded 
Decimal 
(BCD) data. 


24/12 - The 24112 control 
bit establishes 
the format 
of 
the hours byte. 
A one indicates 
the 24-hour 
mode and 
a zero indicates 
the 12-hour 
mode. 
This bit is read! 
write. 


DSE - The Daylight Savings 
Enable (OSE) bit is a read/ 
write bit which enables two special updates when OSE 
is set to one. On the first Sunday in April the time incre- 
ments 
from 
1:59:59 
AM to 3:00:00 
AM. 
On the last 
Sunday 
in October when the time first reaches 
1:59:59 
AM it changes 
to 1:00:00 AM. 
These 
special 
updates 
do not occur when the OSE bit is a zero. 
This bit is not 
affected by internal functions. 


IRQF - The Interrupt 
Request 
Flag (IRQF) bit is set to 
a one when one 
or more of the following 
are true: 


PF= 
PIE = 1 
AF=AIE= 
1 
UF=UIE= 
1 
Le., IRQF = (PF. 
PIE) + (AF. 
AlE) + (UF 
• UIE) 


Any time the IRQF bit is a one, the IRQ pin is driven low. 
All flag bits are cleared 
after Register 
C is read by the 
program 
or when the RESET pin is low. 


PF - The Periodic 
Interrupt 
Flag (PF) is a read-only 
bit 
which is set to a one when an edge is detected 
on the 
selected tap of the divider chain. The RS3 through 
RSO 
bits establish 
the periodic 
rate. 
PF is set to a one inde- 


pendent 
of the state 
of the PIE bit. When both PF and 
PIE are ones, the IRQ signal is active and will set the 
IRQF bit. 
The PF bit is cleared 
by a software 
read of 
Register 
C or by RESET. 


AF - A one in the Alarm Interrupt 
Flag (AF) bit indicates 
that the current time has matched the alarm time. 
If the 
A.IE bit is also a one, the rna pin will go low and a one 


will appear in the IRQF bit. A read of Register C or a RE- 
SET will clear AF. 


UF - The Update Ended Interrupt 
Flag (UF) bit is set af- 


ter each update cycle. 
When the UIE bit is set to one, 


the one in UF causes the IRQF bit to be a one which will 
assert the IRQ pin. 
UF is cleared 
by reading 
Register 
C or by RESET. 


BIT 0 THROUGH 
BIT 3 - These are reserved 
bits of the 
status Register C. These bits always read zero and can- 
not be written. 


VAT - The Valid RAM and Time (VRT) bit is set to the 
one state by Dallas Semiconductor 
Corporation 
prior to 
shipment. 
This bit is not writable 
and should always be 
a one when read. If a zero is ever present, an exhausted 
intemallithium 
energy source is indicated 
and both the 
contents 
of the RTC data and RAM data are question- 


able. 


BIT6 THROUGH 
BIT0- The remaining 
bits of Register 
o are reserved 
and not usable. 
They cannot be written 
and, when read, they will always read zero. 


ABSOLUTE MAXIMUM RATINGS· 
Voo Pin Potential to Ground 
Pin 
Input Voltage 
Power Dissipation 
Storage Temperature 
Ambient 
Temperature 
Soldering 
Temperature 


-0.3V to +7.0V 
Vss - 0.3 to Voo + 0.3V 
500mW 
-40°C 
to +70·C 
O°C to +70°C 
260°C for 10 seconds 


• This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
above those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods of time may affect reliability. 


CHARACTERISTIC 
TEST CONDrTlON 
SYM 
MIN 
MAX 
UNITS 
NOTES 


Supply Voltage 
Vcc 
4.5 
5.5 
V 


Input High Voltage 
Recognized 
as a High Signal Over 
VIH 
2.2 
Voo+ 
V 
Recommended 
Voo and tA Range 
0.3 
V 


Input Low Voltage 
Recognized 
as a Low Signal Over 
V1L 
-0.3 
0.8 
V 
Recommended 
Voo and tA Range 


Battery Voltage 
VSAT 
2.5 
3.7 
V 


CHARACTERISTIC 
TEST CONDrTlON 
SYM 
MIN 
MAX 
UNIT 
NOTES 


Input Leakage 
For an~le 
Pin: 
00-7, Rl5, WR, 
II 
±1 
~ 
VIl=OV, VIH=VOO 
AO-5, XAAM, 
RTC, RESET 


Output 
High Voltage 
Voo=5.0V 
ILOAO=1 mA 
VOH 
2.4 
V 


Output Low Voltage 
Voo = 5.0V 
ILOAO= 4 mA 
VOL 
0.4 
V 


Power Supply Current 
Outputs 
Unloaded 
100 
50 
mA 


STBY pin II'lllJt Cwrent 
STBY=Voo 
ISTBY 
+500 
~ 


STBY pin II'lllJt Current 
STBY=Vss 
ISTBY 
-1 
~ 


CHARACTERISTIC 
TEST CONDITION 
SYM 
MIN 
MAX 
UNIT 
NOTES 


Reset Pulse Width 
tRWL 
5 
~ 


Oscillator 
Startup 
From Software 
Enable Via DV Bits 
tRC 
1 
s 


IRQ Release from RD 
tlROS 
2 
~ 
High 


IRQ Release 
from 
tlRR 
2 
~ 
RESET 
Low 


NOTE 
Timing assumes 
RS3-G 
Bits = 0011, minimum 
tp•. 


PARAMETER 
SYM 
MIN 
TYP 
MAX 
UNIT 
NOTES 


CydeTime 
tCYC 
395 
DC 
ns 


Pulse Width, RDlWR Low 
PWRWL 
200 
ns 


Signal Rise and Fall Time, RTC, 
tR, tF 
30 
ns 
XRAM, RD, WR 


Address Hold Time 
tAH 
20 
ns 


Address Sett..pTime Before RD 
tARS 
50 
ns 


Address Sett..pTime Before WR 
tAWS 
0 
ns 


RTCIXRAM Select Setup Time Be- 
tCRS 
50 
ns 
fore RD 


RTCIXRAM Select Setup Time Be- 
lews 
0 
ns 
fore WR 


RTClXRAM Select Hold Tune After 
leH 
20 
ns 
RDorWR 


Read Data Hold Time 
tOHR 
10 
100 
ns 


Write Data Hold Time 
tOHW 
0 
ns 


Output Data Delay Time from RD 
tOOR 
20 
200 
ns 


Write Data Setup Time 
tosw 
200 
ns 


IF 
IR 


WR 
PWRWL 


•• 


IOSW 
DATA BUS 
WRITE 
VALID 
DATA 
00-07 


DATABUS 
READ 
DATA 
00-07 


RD 


•• 
tARS 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


CE High to Power Fail 
tpF 
0 
ns 


Recovery 
at Power Up 
tRee 
150 
ms 


V cc Slew Rate Power Down 
tF 
300 
J.lS 
4.0 sVcc 
s 4.5V 


V ce Slew Rate Power Down 
lFB 
10 
J.lS 
3.0 sV cCS 4.0V 


Vcc Slew Rate Power Up 
tR 
0 
J.lS 
4.5V~.v c(24.0V 


Expected 
Data Retention 
toR 
10 
years 


NOTE 
CE is chip enabled for access, 
an internal 
signal which is defined 
by (RD + WR) (~ 
+ RTC). 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
12 
pF 


Output 
Capacitance 
COUT 
12 
pF 


PARAMETER 
SYM 
MIN 
TYP 
MAX 
UNIT 
NOTES 


Expected Data Retention @ 25°C 
tOR 
10 
Years 


(051497 
only) 


Clock AcaJra~ 
for toR @ 25°C 
Co 
±1 
MinlMo 


(051497 
only) 


Clock AcaJra~ 
Ter11>9"atureCoefficient 
K 
.050 
ppml°C2 
(051497) 


Clock Temperature Coefficient 
to 
20 
30 
O°C 
Turnover Te"ll9rature 
(051497 
only) 


Chip Enable Threshold (051497 
only) 
CETHR 
4.5 
V 


NOTE 


CE is an internal 
signal generated 
by the power switching 
reference 
in the DS149X 
products. 


\~-------- 


PKG 
28-PIN 


DIll 
IIIN 
IIAX 


A IN. 
1.445 
1.470 


MM 
36.70 
37.34 


BIN. 
0.530 
0.550 


MM 
13.46 
13.97 


C IN. 
0.140 
0.160 


MM 
3.56 
4.06 


DIN. 
0.600 
0.625 


MM 
15.24 
15.88 


E IN. 
0.015 
0.040 


MM 
0.38 
1.02 


FIN. 
0.120 
0.145 


MM 
3.05 
3.68 


GIN. 
0.090 
0.110 


MM 
2.29 
2.79 


H IN. 
0.625 
0.675 


MM 
15.88 
17.15 


J IN. 
0.008 
0.012 


MM 
0.20 
0.30 


KIN. 
0.015 
0.022 


MM 
0.38 
0.56 
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PKG 
28-PIN 


DIM 
M1N 
MAX 


A IN. 
0.706 
0.728 


MM 
17.93 
18.411 


BIN. 
0.338 
0.350 


MM 
8.58 
8.89 


C IN. 
0.086 
0.110 


MM 
2.18 
2.79 


DIN. 
0.020 
0.050 


MM 
0.58 
1.27 


E IN. 
0.002 
0.014 


MM 
0.05 
0.36 


FIN. 
0.090 
0.124 


MM 
2.29 
3.15 


GIN. 
0.050 
BSC 


MM 
1.27 


H IN. 
0.460 
0.480 


MM 
11.68 
12.19 


J IN. 
0.006 
0.013 


MM 
0.15 
0.33 


KIN. 
0.014 
0.020 


MM 
0.36 
0.51 


..-.-.-.-. 
-.-.-.-.-. 
-'-11------- 
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PKG 
28-PIN 


DlIoI 
"M 
IIAX 


A 
IN. 
1.520 
1.540 
MM 
38.61 
39.12 


B 
IN. 
0.695 
0.720 
MM 
17.65 
18.29 


C 
IN. 
0.350 
0.375 
MM 
8.89 
9.52 


0 
IN. 
0.100 
0.130 
MM 
2.54 
3.30 


E 
IN. 
0.015 
0.030 
MM 
0.38 
0.76 


F 
IN. 
0.110 
0.140 
MM 
2.79 
3.56 


GIN. 
0.090 
0.110 
MM 
2.29 
2.711 


H 
IN. 
0.590 
0.630 
MM 
14.llll 
16.00 


J 
IN. 
0.008 
0.012 
MM 
0.20 
0.30 


K 
IN. 
0.015 
0.021 
MM 
0.38 
0.53 


PRELIMINARY 


DALLAS 
SEMICONDUCTOR 


051585/051587 


Serialized Real lime 
Clocks 


Incorporates 
industry 
standard 
DS1287 
PC clock plus 
enhanced 
features: 


• Power 
control 
circuitry 
supports 
system 
power 
on 


from date.'time 
alarm or key closure 


• 114 bytes user NVRAM 


• 8K bytes additional 
NVRAM 


• Auxiliary 
battery input 


• RAM clear input 


• Century 
register 


• 32 kHz output for power management 


Supports 
Intel timing mode 


Compatible 
with existing BIOS for original DS1287funo- 


tions 


Available 
as chip 
(DS1585) 
or stand-alone 
module 
(DS1587) 
with embedded 
lithium battery and crystal 


PIN DESCRIPTION 


~ 
RAM output enable 


X1 
- 
Crystal 
input 
X2 
- 
Crystal output 
RCLR 
- 
RAM clear input 


ADO-A07 
- 
Mux'ed address/data 
bus 


PWR 
- 
Power on interrupt 
output 


KS 
- 
Kickstart 
input 
CS 
- 
RTC Chip select input 
ALE 
- 
RTC address 
strobe 


WR 
- 
RTC write data strobe 


RD 
- 
RTC read data strobe 


WER 
- 
RAM write data strobe 


IRQ 
- 
Interrupt 
request output 
AS 1 
- 
RAM upper address 
strobe 


ASO 
- 
RAM lower address 
strobe 
SQW 
- 
Square wave output 
Vcc 
- 
+5V 
supply 
GND 
- 
Ground 
VBAT 
- 
Battery + supply 
VBAUX 
- 
Auxiliary 
battery supply 


BGND 
- 
Battery ground 


vcc 
SaN 


VeAUX 
ASO 


ASl 


VeAT 


IRQ 
WER 


RD 


BGND 
WR 


ALE 
cs 


KS 


081587 28-PIN 
ENCAPSULATED 
PACKAGE 
(720MI~ 


OER 


Xl 


X2 
RCLR 


ADO 


ADl 


AD2 


AD3 


AD4 
ADS 


AD6 


AD7 


PWR 


GND 


Vcc 
SaN 


VeAUX 
ASO 


ASl 


VBAT 
IRQ 
WER 
RD 


BGND 


WR 


ALE 
cs 


KS 


ORDERING 
INFORMATION 


DS1585 
RTC Chip; 28 pin DIP 


DS15858 
RTC Chip; 28 pin SOIC 


DS1587 
RTC Module; 
28 pin DIP 


The OS 1585 and OS 1587 are RAMified 
real time clocks 
(RTC's) designed 
as upward-compatible 
successors 
to 
the industly 
standard 
DS1287, 
DS1387, 
DS1487, 
and 
OS 1488 PC real time docks. 
As such, these devices in- 
corporate 
a number 
of enhanc:ed features 
including 
a 
silicon serial number, power on/off control circuitly, 
114 
bytes 
of user NVSRAM, 
and 
8K bytes 
of additional 
NVSRAM. 


Each 
DS158&DS1587 
is individually 
manufactured 
with a unique 64-bit serial number. 
The serial number 
is written by laser and tested at Dallas to insure that no 
two devices are alike. As a result, the serial number can 
be used to electronically 
identify a system for purposes 
such as establishment 
of a network node address, or for 
maintenance. 
Blocks of available 
numbers from Dallas 
Semiconductor 
can be reserved 
by the customer. 


The Serialized 
RTC's also incorporate 
power control cir- 
cuitry which allows the system to be powered on via the 
keyboard 
or by a time and date (wake up) alarm. 
The 
~ 
output 
pin can be triggered 
by one or either 
of 
these events, 
and can be used to turn on an extemal 
power supply. 
The PWR pin is under software 
control, 
so that when a task is complete, 
the system power can 
then be shut down. 


The DS1585 
is a clock/calendar 
chip with the features 
descrbed 
above. 
An extemal 
crystal 
and battery 
are 
the only components 
required 
to maintain 
time-of-day 
and 
memory 
status 
in the 
absence 
of power. 
The 
DS1587 
incorporates 
the DS1585 
chip, a 32.768 
kHz 
crystal, 
and a lithium 
battery 
in a complete, 
self-eon- 
tained 
timekeeping 
module. 
The 
entire 
unit is fully 
tested at Dallas such that a minimum of 10 years of time- 
keeping 
and data retention 
in the absence 
of Vcc 
is 
guaranteed. 


OPERATION 


The block diagram 
in Figure 
1 shows 
the pin connec- 
tions 
with 
the 
major 
internal 
functions 
of 
the 
DS15851DS1587. 
The following 
paragraphs 
describe 
the function 
of each pin. 


SIGNAL 
DESCRIPTIONS 


GND, Vcc - DC power is provided to the device on these 
pins. 
Vcc is the +5 volt input. 
When 5 volts are applied 
within 
normal 
limits, the device 
is fully accessible 
and 
data can be written and read. 
When Vcc is below 4.25 
volts typical, reads 
and writes are inhibited. 
However, 
the timekeeping 
function 
continues 
unaffected 
by the 
lower input voltage. 
As Vcc falls below 3 volts typical, 
the RAM and timekeeper 
are switched 
over to lithium 
battery connected 
either to the VBAT pin or VBAUX pin in 


the case ofthe 
OS 1585, or to the internal lithium battery 
in the case of the DS1587. 
The timekeeping 
function 
maintains 
an accuracy 
of ±1 minute per month at 25°C 
regardless 
of the voltage 
input on the Vcc pin. 


SQW (Square 
Wave Output) 
-The SOW pin can output 
a signal from one of 13 taps provided 
by the 15 internal 
divider stages of the real time dock. 
The frequency 
of 
the SOW pin can be changed by programming 
Register 
A as shown in Table 2. The SOW 
signal can be turned 
on and off using the SoWE 
bit in Register 
B. A 32 kHz 
SOW signal is output when SoWE= 1 and the Enable 32 
kHz 
(E32K) 
in extended 
register 
04BH 
and 
Vcc 
is 
above 4.25V. 
A 32 kHz square wave is also available 
when 
Vcc 
is less than 
4.25 volts 
typical 
if E32K=1, 
ABE=1, and voltage 
applied to VBAUX. 


AI)().AD7 
(Multiplexed 
Bidirectional 
Addr ••• 
lDeta 
Bus) - MultipleXed 
buses 
save pins because 
address 
information 
and data information 
time share the same 
signal paths. The addresses 
are present dUring the first 
portion of the bus cyde 
and the same pins and signal 
paths 
are used for data 
in the second 
portion 
of the 
cycle. Address/data 
multiplexing 
does not slow the ac- 


cess time of the DS158&DS 
1587 since the bus change 
from address to data occurs during the internal RAM ac- 
cess time. 
Addresses 
must be valid prior to the latter 
portion 
of 
ALE, 
ASO, 
or A$f, 
at 
which 
time 
the 
DS158&DS 
1587 latches the address from ADO to A07. 
Valid write data must be~sent 
and held stable during 
the latter portion 
of the WR or WER pulses. 
In a read 
cycle the DS158&DS 
1587 outputs 8 bits of data during 
the latter portion 
of the AD or OER pulses. 
The read 
cycle is terminated 
and the bus returns to a high imped- 
ance state as RD or OER transitions 
high. 


ALE (RTC Addr ••• 
Strobe 
Input) 
- A pulse on the ad- 
dress strobe pin serves to demultiplex 
the bus. The fall- 


ing edge of ALE causes the ATC address to be latched 
within the DS15851DS1587. 
1m (RTC 
Read Input) 
- AD identifies 
the time period 
when the 
DS15851DS1587 
drives 
the bus with 
RTC 
read data. The RD signal is an enable signal for the out- 
put buffers of the clock. 


WR (RTC Writ. 
Input) 
-The WR signal is an active low 
signal. The WR signal defines 
the time period 
during 
which data is written to the addressed 
dock 
register. 


CS (RTC Chip 
Select 
Input) 
- The Chip select 
signal 
must be asserted 
low during 
a bus cycle for the RTC 
portion 
of the DS1585/DS1587 
to be accessed. 
CS 
must be kept in the active state during RD and WR tim- 
ing. Bus cycles which take place with ALE asserted but 
without asserting 
CS will latch addresses. 
However, no 
data transfer 
will occur. 


, FIGURE 1: 0515851051587 BLOCK DIAGRAM 


PC:NiER 
CONTROL 
LOGIC 
+ 
+3V-I 


ADDRESS 
HIGH 
BYTE 
LATCH 


ADDRESS 
LON 
BYTE 
LATCH 


DATA LATCH 


RAM 
CLEAR 
LOGIC 


DOUBLE 
BUFFERED 
I'! 


EXTENDED 
RAM ADDRIOATA 
REGISTERS 


EXTENDED 
CONTROLISTATUS 
REGISTERS 


64 BIT SERIAL 
NUMBER 


CENTURY 
COUNTER 


DATE ALARM 


IRQ (Interrupt 
Request 
Output) 
- The IRQ pin is an ac- 
tive low output of the 081585/081587 
that can be tied 
to the interrupt input of a processor. 
The IRQ output re- 
mains low as long as the status bit causing the interrupt 
is present and the corresponding 
interrupt-enable 
bit is 
set. To clear the IRQ pin, the application 
software 
must 
clear all enabled 
flag bits contributing 
to IRQ's active 
state. 


When no interrupt conditions 
are present, the IRQ level 
is in the high impedance 
state. 
Multiple interr~ng 
de- 
vices can be connected 
to an IRQ bus. 
The IRQ pin is 
an open drain output and requires an external pull-up re- 
sistor. 


A80 (RAM Address 
8trobe 
Zero) - The rising edge of 
A80 latches the lower eight bits of the 8K x 8 extended 
RAM address. 


AS1 (RAM 
Address 
Strobe 
One) • The rising edge of 
A81 latches the upper five bits of the 8K x 8 extended 
RAM address. 


OER 
(RAM 
OUtput 
Enable) 
- OER is active 
low and 
identifies 
the time 
period 
when 
the 0815851081587 
drives the bus with 8K x 8 extended 
RAM read data. 


WER (RAM Write Enable) 
- WER is an active low signal 
and defines the time period dUring which data is written 
to 
the 
8K 
x 
8 
extended 
RAM 
portion 
of 
the 
OS 15851081587. 


PWR - Power On Output; 
open drain; active low. 
The 
PWR pin is intended for use as an onIoff control for the 
system 
power. 
With Vcc voltage 
removed 
from the 
0815851081587, 
PWR may be automatically 
activated 


from a Kickstart 
input via the RSpin or from a Wake Up 


interrupt. 
Once the system 
is powered 
on, the state of 
the PWR can be controlled 
via bits in the Dallas regis- 
ters. 


KS - Kickstart 
input, active low. When Vcc is removed 
from the 0815851081587, 
the system can be powered 
on in response 
to an active low transition 
on the K8 pin, 
as might be generated 
from a key closure. 
VeAux must 
be present and ABE must be set to 1 if the kickstart func- 
tion is used, and the KS pin must be pUlled up to the 
VeAux supply. 
Do not apply positive voltage 
to the K8 
pin that exceeds 
VeAux while in battery-backed 
mode. 


While Vcc is applied, the RSpin can be used as an inter- 
rupt input. 


RCLR - RAM Clear Input; active low. If enabled by soft- 
ware, taking 
RCLR low will result in the clearing 
of the 
114 bytes of user RAM. 
When enabled, 
RCLR can be 
activated 
whether 
or not Vcc is present. 


V BAUX- Auxiliary 
battery input required for kickstart and 
wake 
up features. 
Also supports 
clock/calendar 
and 
NVRAM function 
if VeAT at lower voltage or not present. 


8tandard 
+3 volt lithium cell or other energy source can 
be used. 
Battery 
voltage 
must be held between 
+2.5 
and +3.7 volts for proper operation. 
If VeAux is not going 
to be used it should be grounded 
and auxiliary 
battery 
enable bit bank 1, register 
01 BH, should = O. 


(DS1585 
ONLY) 
X1. X2 - Connections 
for a standard 
32.768 
kHz quartz 
crystal, Oaiwa part number OT-26S or equivalent. 
When 
ordering, 
request a load capacitance 
of 6 pF. The inter- 
nal oscillator 
circuitry 
is designed 
for operation 
with a 
crystal having a specified 
load capacitance 
(CL) of 6 pF. 


VBAT - Battery 
input for any standard 
3 Volt lithium cell 
or other energy source. Battery voltage must be held be- 
tween 2.5 and 3.7 volts for proper operation. 
The nomi- 


nal write protect trip point voltage 
is set by the internal 
circuitry 
and is 4.25 volts typical. 
A maximum 
load of 1 
J.1Aat 25°C and 3.0V on VeAT should be used to size the 
external 
energy 
source. 
This pin is not present 
on the 
081587 
as the battery 
supply 
is contained 
within 
the 
package. 


BGND - Ground for battery 
inputs 


POWER-DOWNIPOWER-UP 
CONSIDERATIONS 


The real-time clock function will continue to operate and 
all of the RAM, time, calendar, 
and alarm memory 
loca- 
tions remain 
nonvolatile 
regardless 
of the level of the 
Vcc input. When Vcc is applied to the 0815851081587 
and reaches a level of greater than 4.25 volts, the device 
becomes 
accessible 
after 100 ms, provided 
that the os- 
cillator is running and the oscillator 
countdown 
chain is 
not in reset (see Register A). This time period allows the 
system to stabilize 
after power is applied. 
When 
Vcc 
falls below 4.25 volts, the chip is internally 
disabled 
and 
is, therefore, 
wr~e-'R0tected. 
With the possible 
excep- 


tion of the KS, 
W 
,and 
8QW 
pins, all inputs are ig- 


nored and all outputs 
are in a high impedance 
state. 
When the 0815851081587 
is in a write-protected 
state, 
Vcc falls below a level of approximately 
3 volts, the ex- 
ternal Vcc supply is switched 
off and either the internal 
lithium energy 
source 
or the auxiliary 
battery 
supplies 
power to the real-time 
clock and the RAM memory. 


RTC ADDRESS 
MAP 


The 
address 
map 
for 
the 
RTC 
registers 
of 
the 
0815851081587 
is shown 
in Figure 
2. 
The address 
map consists 
of the 14 clock/calendar 
registers. 
Ten 
registers 
contain 
the time, 
calendar, 
and alarm 
data, 
and four bytes are used for control and status. 
All regis- 
ters can be directly written or read except for the follow- 
ing: 


1. 
Registers 
C and 0 are read-only. 


2. 
Bit-7 of Register 
A is read-only. 


3. 
The high order bit of the seconds 
byte is read-only. 


FIGURE 2: REAL TIME CLOCK ADDRESS MAP 051585/051587 
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TIME, CALENDAR AND ALARM LOCATIONS 


The time and calendar 
information 
is obtained 
by read- 
ing the appropriate 
register bytes shown in Table 1. The 
time, calendar, and alarm are set or initialized by writing 
the appropriate 
register bytes. The contents of the time, 
calendar, 
and alarm registers 
can be either Binary 
or 
Binary-Coded 
Decimal 
(BCD) format. 
Table 1 shows 
the binary and BCD formats of the twelve time, calendar, 
and alarm locations 
that reside 
in both bank 0 and in 
bank 1, plus the two extended 
registers 
that reside in 
bank 
1 only (bank 0 and bank 
1 switching 
will be ex- 
plained 
later in this text). 


Before writing the internal time, calendar, and alarm reg- 
isters, the SET bit in Register 
B should be written to a 
logic one to prevent 
updates 
from occurring 
while ac- 


cess is being attempted. 
Also at this time, the data for- 
mat (binary or BCD), should be set via the data mode bit 
(OM) of Register 
B. All time, calendar, 
and alarm regis- 
ters must use the same data mode. The set bit in Regis- 
ter B should be cleared after the data mode bit has been 
written 
to allow the real-time 
clock to update the time 
and calendar 
bytes. 


Once initialized, 
the real-time 
clock makes all updates 
in the 
selected 
mode. 
The 
data 
mode 
cannot 
be 
changed 
without 
reinitializing 
the ten data bytes. 
The 
24/12 bit cannot 
be changed 
without 
reinitializing 
the 
hour locations. 
When the 12-hour 
format 
is selected, 
the high order bit of the hours byte represents 
PM when 


0 
SECONDS 


SECONDS 
ALARM 


2 
MINUTES 


3 
MINUTES 
ALARM 
U) 
I- 


4 
HOURS 
::> 
0.. 


5 
HOURS 
ALARM 
~ 
0 


6 
DAY OF THE WEEK 
0 
/Xl 


7 
DAY OF THE 
MONTH 
IX:0 


8 
MONTH 
> 
IX:« 
9 
YEAR 
Zin 
10 
REGISTER 
A 
[II 


11 
REGISTERB 


12 
REGISTERC 


13 
REGISTERD 


it is a logic one. The time, calendar, and alarm bytes are 
always 
accessible 
because 
they are double 
buffered. 


Once per second 
the ten bytes are advanced 
by one 
second and checked for an alarm condition. 
If a read of 
the time and calendar 
data occurs during an update, 
a 
problem 
exists 
where 
seconds, 
minutes, 
hours, 
etc. 


may not correlate. 
The probability 
of reading 
incorrect 
time 
and calendar 
data 
is low. 
Several 
methods 
of 
avoiding any possible incorrect time and calendar 
reads 
are covered 
later in this text. 


The four alarm bytes can be used in two ways. 
First, 
when the alarm time is written in the appropriate 
hours, 
minutes, 
and seconds 
alarm locations, 
the alarm inter- 


rupt is initiated at the specified time each day if the alarm 
enable bit is high. 
The second use condition 
is to insert 
a "don't care" state in one or more of the four alarm by- 
tes. 
The "don't care" code is any hexadecimal 
value 
from COto FE The two most significant 
bits of each byte 
set the "don't care" condition 
when at logic 1. An alarm 
will be generated 
each hour when the "don't care" bits 
are set in the hours byte. 
Similarly, 
an alarm is gener- 
ated every minute with "don't care" codes in the hours 
and minute 
alarm bytes. 
The "don't care" codes in all 
three alarm bytes create an interrupt every second. 
The 
three alarm bytes may be used in conjunction 
with the 
date alarm as described 
in the WakeupiKickstart 
sec- 
tion. The century counter will be discussed 
later in this 
text. 


TABLE 1: TIME, CALENDAR AND ALARM DATAMODES 
- 


ADDRESS 
FUNCTION 
DECIMAL 
RANGE 
LOCATION 
RANGE 
BINARY 
DATA MODE 
BCD DATA MODE 


OOH 
Seconds 
0-59 
00-3B 
00-59 


01H 
Seconds 
Alarm 
0-59 
00-3B 
00-59 


02H 
Minutes 
0-59 
00-3B 
00-59 


03H 
Minutes Alarm 
0-59 
00-3B 
00-59 


04H 
Hours 12-hr. Mode 
1-12 
01-0C AM, 81-8C 
PM 
01-12 AM, 81-92 PM 


Hours 24-Hour 
Mode 
0-23 
00-17 
00-23 


05H 
Hours Alarm 12-hr. Mode 
1-12 
01-0C AM, 81-8C 
PM 
01-12AM, 
81-92 PM 


Hours Alarm 24-hr. Mode 
0-23 
00-17 
00-23 


06H 
Day of Week Sunday=1 
1-7 
01-07 
01-07 


07H 
Date of Month 
1-31 
01-1 F 
01-31 


08H 
Month 
1-12 
01-0C 
01-12 


09H 
Year 
0-99 
00-63 
00-99 


BANK1,48H 
Century 
0-99 
00-63 
00-99 


BANK 1, 49H 
Date Alarm 
1-31 
01-1 F 
01-31 


CONTROL REGISTERS 


The four control registers; 
A, B, C, and 0 reside in both 
bank 0 and bank 1. These registers 
are accessible 
at 
all times, even during the update cycle. 


NONVOLATILERAM-RTC 


The 114 general purpose nonvolatile 
RAM bytes are not 
dedicated 
to 
any 
special 
function 
within 
the 
OS 1585/DS1587. 
They can be used by the application 
program 
as nonvolatile 
memory and are fully available 
during the update cycle. This memory is directly acoes- 
sible when bank 0 is selected. 


The DS1585/DS1587 
includes 
six separate, 
fUlly auto- 
matic sources 
of interrupt 
for a processor: 


1. 
Alarm interrupt 
2. 
Periodic 
interrupt 
3. 
Update-ended 
Interrupt 
4. 
Wake up interrupt 
5. 
Kickstart 
interrupt 
6. 
RAM clear interrupt 


The conditions 
which generate 
each of these indepen- 
dent interrupt conditions 
are described 
in greater detail 
elsewhere 
in this data sheet. 
This section describes the 
overall control of the interrupts. 


The application 
software 
can select which interrupts, 
if 
any, are to be used. There are a total of six bits including 
three bits in Register B and three bits in Extended 
Reg- 
ister B which enable the interrupts. 
The extended regis- 


ter locations 
are described 
later. Writing a logic 1 to an 
interrupt 
enable bit permits that interrupt to be initiated 
when the event occurs. 
A logic 0 in the interrupt enable 
bit prohibits 
the IRQ pin from being asserted 
from that 
interrupt 
condition. 
If an inte~t 
flag is already 
set 
when an interrupt 
is enabled, 
IRQ will immediately 
be 
set atan active level, even though the eventinitiating 
the 
interrupt condition 
may have occurred 
much earlier. 
As 
a result, 
there 
are cases 
where 
the software 
should 
dear these earlier generated 
interrupts 
before first en- 


abling new interrupts. 


When an interrupt 
event occurs, 
the relating 
flag bit is 
set to a logic 1 in Register 
C or in Extended 
Register 
A. 
These flag bits are set regardless 
of the setting 
of the 
corresponding 
enable bit located either in Register 
B or 
in Extended 
Register 
B. The flag bits can be used in a 
polling 
mode without 
enabling 
the corresponding 
en- 


able bits. 


However, care should be taken when using the flag bits 
of Register C as they are automatically 
cleared to 0 im- 
mediately after they are read. 
Double latching 
is impl&- 


mented on these bits so that bits which are set remain 
stable throughout 
the read cycle. All bits which were set 
are cleared 
when 
read and new interrupts 
which 
are 
pending 
during 
the read cyde 
are held until after the 
cycle is completed. 
One, two, or three bits can be set 
when reading 
Register 
C. 
Each utilized flag bit should 
be examined 
when read to ensure that no interrupts 
are 
lost. 


The flag bits in Extended 
Register 
A are not automati- 


cally cleared following 
a read. Instead, each flag bit can 
be cleared to 0 only by writing 0 to that bit. 


When using the flag bits with fully enabled interrupts, the 
IRO line will be driven low when an interrupt fl~it 
is set 
and its corresponding 
enable bit is also set. lRQ will be 
held low as long as at least one of the six possible inter- 
rupt sources 
has it s flag and enable bits both set. The 
IROF bit in Register C is a 1 whenever 
the IRO pin is be- 


ing driven low as a result of one ofthe six possible active 
sources. 
Therefore, 
determination 
that 
the 
OS 158510S 1587 initiated 
an interrupt 
is accomplished 
by reading 
Register 
C and finding 
IROF =1. 
IROF will 
remain set until all enabled interrupt flag bits are cleared 
toO. 


The SOW pin can be programmed 
to output a variety of 
frequencies 
divided 
down from the 32.768 
kHz crystal 
tied to X1 and X2. The square wave output is enabled 
and disabled 
via the SOWE 
bit in Register 
B. 
If the 
square 
wave is enabled 
(SOWE 
= 1), then the output 
frequency 
will bedetermined 
by the settingsofthe 
E32K 
bit in Extended 
Register B and by the RS3-0 bits in Reg- 
ister A. If the E32K = 1, then a 32.768 kHz square wave 
will be output on the SOW pin regardless 
of the settings 
of RS3-Q. 


If E32K = 0, then the square wave output frequency 
is 
determined 
by the 
RS3-Q bits. 
These 
bits control 
a 
1-of-15 decoder 
which selects one of thirteen 
taps that 
divide the 32.768 kHz frequency. 
The RS3-0 bits estab- 


lish the SOW output frequency 
as shown in Table 2. In 
addition, 
RS3-Q bits control the periodic interrupt sele<>- 


tion as described 
below. 


If SOWE1 , E32K= 1, and the Auxiliary 
Battery Enable bit 
(ABE, bank 1; register 04BH) is enabled, and voltage is 
applied to VBAUX then the 32 kHz square wave output 
signal will be output on the SOW pin in the absence 
of 
Vcc. 
This facility 
is provided 
to clock 
external 
power 
management 
circuitry. 
If any of the above requirements 
are not met, no square wave output signal will be gener- 
ated on the SOW pin in the absence 
of Vcc. 


OSCilLATOR 
CONTROL 
BrrS 


When the OS 1587 timekeeping 
module with crystal and 
lithium battery 
is shipped 
from the factory, the internal 
oscillator 
is turned off. This feature prevents the lithium 
battery from being used until it is installed 
in a system. 


A pattern of 01 X in the OV2, OV1, and OVO, bits respeo- 
tively, will tum the oscillator 
on and enable 
the count- 
down chain. Note that this is different 
than the OS1287, 
which required a pattern of 01 0 in these bits. OVOis now 
a "don't care" because 
it is used for selection 
between 
register banks 0 and 1. 


A pattern of 11X will tum the oscillator on, but the oscilla- 
tor's countdown 
chain will be held in reset, as'it was in 
the OS1287. 
Any other bit combination 
for OV2 and 
OV1 will keep the oscillator 
off. 


PERIODIC 
INTERRUPT 
SELECTION 


The periodic 
interrupt will cause the IRO pin to go to an 
active state from once every 500 ms to once every 122 
JlS. 
This function 
is separate 
from the alarm interrupt 
which can be output from once per second to once per 
day. 
The periodic 
interrupt 
rate is selected 
using the 
same RS3-Q bits in Register A which select the square 
wave frequency 
(see Table 2). Changing the bits affects 
both the square wave frequency 
and the periodic 
inter- 
rupt output. 
However, 
each function 
has a separate 
en- 
able bit in Register B. The SOWE bit controls the square 
wave output. 
Similarly, the periodic 
interrupt 
is enabled 
by the PI E bit in Register 
B. The periodic 
interrupt can 
be used 
with 
software 
counters 
to measure 
inputs, 6 


create output 
intervals, 
or await the next needed 
soft- 


ware function. 


The SerialiZed 
RTC executes 
an update cycle once per 
second 
regardless 
of the SET bit in Register 
B. When 
the SET bit in Register 
B is set to one, the user copy of 
the double 
buffered 
time, calendar, 
and alarm bytes is 
frozen and will not update as the time increments. 
How- 
ever, the time countdown 
chain continues 
to update the 
internal 
copy of the buffer. This feature 
allows time to 
maintain accuracy 
independent 
of reading or writing the 
time, calendar, 
and alarm buffers and also guarantees 
that time and calendar information 
is consistent. 
The up- 


dale cycle also compares 
each alarm byte with the cor- 
responding 
time byte and issues an alarm if a match or 
if a "don't care" code is present 
in all three positions. 


There are three methods that can handle access of the 
real-time clock that avoid any possibility 
of accessing 
in- 
consistent 
time 
and calendar 
data. The 
first 
method 
uses the update-ended 
interrupt. 
If enabled, 
an inter- 
rupt occurs after every up date cycle that indicates 
that 
aver 999 ms are available to read valid time and date in- 
formation. 
If this interrupt is used, the IROF bit in Regis- 
ter C should be cleared before leaving the interrupt rou- 
tine. 


A second method uses the update-in-progress 
bit (UIP) 
in Register A to determine 
if the update cycle is in prog- 
ress. 
The UIP bit will pulse once per second. 
After the 
UIP bit goes high, the update transfer occurs 244 JlS lat- 
er. If a low is read 
on the UIP bit, the user has at least 
244 JlS before the time/calendar 
data will be changed. 
Therefore, 
the user should avoid interrupt 
service 
rou- 
tines that would 
cause the time needed 
to read valid 
time/calendar 
data to exceed 
244 JlS. 


TABLE 2: 
PERIODIC 
INTERRUPT 
RATE AND SQUARE 
WAVE OUTPUT 
FREQUENCY 


EXT. REG. B 
SELECT BITS REGISTER A 
tpi PERIODIC 
SQWOUTPUT 


E32K 
RS3 
RS2 
RS1 
RSO 
INTERRUPT RATE 
FREQUENCY 


0 
0 
0 
0 
0 
None 
None 


0 
0 
1 
0 
1 
3.90625ms 
256 Hz 


0 
0 
0 
1 
0 
7.8125ms 
128 Hz 


0 
0 
0 
1 
1 
122.070~ 
8.192 kHz 


0 
0 
1 
0 
0 
244.141 ~ 
4.096 kHz 


0 
0 
1 
0 
1 
488.281 ~ 
2.048 kHz 


0 
0 
1 
1 
0 
976.5625~ 
1.024 kHz 


0 
0 
1 
1 
1 
1.953125ms 
512 Hz 


0 
1 
0 
0 
0 
3.90625ms 
256Hz 


0 
1 
0 
0 
1 
7.8125ms 
128 Hz 


0 
1 
0 
1 
0 
15.625ms 
64Hz 


0 
1 
0 
1 
1 
31.25ms 
32Hz 


0 
1 
1 
0 
0 
62.5ms 
16Hz 


0 
1 
1 
0 
1 
125ms 
8Hz 


0 
1 
1 
1 
0 
250 ms 
4Hz 


1 
X 
X 
X 
X 
. 
32.768 Hz 


The third method uses a periodic interrupt to determine 
if an update cycle is in progress. The UIPbit in Register 
A isset high between the setting of the PFbit in Register 
C (see Figure3). Periodic interrupts that occur at a rate 
of greater than teuc allow valid time and date informa- 


tion to be reached at each occurrenoe of the periodic in- 
terrupt. 
The 
reads 
should 
be 
complete 
within 
(tpll 2+teuc) to ensure that data is not read during the 
update cycle. 


FIGURE 
3: 
UPDATE-ENDED 
AND PERIODIC 
INTERRUPT 
RELATIONSHIP 
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UIP - The Update 
In Progress 
(UIP) bit is a status flag 
that can be monitored. 
When the UIP bit is a one, the 
update transfer will soon occur. When UIP is a zero, the 
update transfer 
will not occur for at least 244 J.1S. The 
time, calendar, 
and 
alarm information 
in RAM is fully 
available 
for access when the UIP bit is zero. 
The UIP 
bit is read only. Writing the SET bit in Register B to a one 
inhibits any update 
transfer 
and clears the UIP status 
bit. 


DVO, DV1, DV2 - These bits are defined 
as follows: 


OV2 
= 
Countdown Chain 
1 - resets countdoNn chain only if OV1=1 
o - countdoNn chain enabled 


OV1 
Oscillator Enable 
o - oscillator at 
1 - OSCIllatoron 


OVO 
Bali< 5eIect 
o - original bali< 
1 - extended registers 


A pattern of 01 X is the only combination 
of bits that will 
turn the oscillator 
on and allow the RTC to keep time. 
A pattern of 11X will enable the oscillator 
but holds the 
countdown 
chain in reset. The next update will occur at 
500 ms after a pattern of 01 X is written to OV2, OV1, and 
OVO. 


RS3, RS2, RS1, RSO - These four rate-selection 
bits se- 


lect one of the 13 taps on the 15-stage divider or disable 
the divider output. 
The tap selected 
can be used togan- 


erate an output square wave (SQW pin) and/or a period- 
ic interrupt. 
The user 
can do one of the following 


Enable the interrupt 
with the PIE bit; 


Enable the SQW output pin with the SQWE 
bit; 


Enable both at the same time and the same rate; or 


Enable neither. 


Table 1 lists the periodic 
interrupt 
rates and the square 
wave frequencies 
that can be chosen with the RS bits. 


SET - When the SET bit is a zero, the update transfer 
functions 
normally 
by advancing 
the counts 
once per 


second. When the SETbit 
is written to a one, any update 
transfer 
is inhibited 
and the program 
can initialize 
the 
time and calendar 
bytes without 
an update occurring 
in 
the midst of initializing. 
Read cycles can be executed 
in 
a similar manner. SET is a read/write 
bit that is not modi- 
fied by internal functions 
of the OS158510S1587. 


PIE - The Periodic Interrupt 
Enable bit is a read/write 
bit 
which allows the Periodic Interrupt 
Flag (PF) bit in Reg- 
ister C to drive the IRQ pin low. When the PIE bit is set 
to one, periodic 
interrupts 
are generated 
by driving the 
IRQ pin low at a rate specified 
by the RS3-RSO bits of 
Register A. A zero in the PIE bit blocks the IRQ output 
from being driven by a periodic interrupt, 
but the Period- 
ic Flag (PF) bit is still set at the periodic 
rate. 
PIE is not 
modified 
by any internal 
OS1585/0S1587 
functions. 


AlE - The Alarm Interrupt Enable (AlE) bit is a read/write 
bit which, when setto a o~rmits 
the Alarm Flag (AF) 
bit in register Cto assert IRQ. An alarm interrupt occurs 6 
for each second that the three time bytes equal the three 
alarm bytes including 
a don't care alarm code of binary 
11XXXXXX. 
When the AI E bit is set to zero, the AF bit 
does not initiate the IRQ signal. 
The internal functions 
of the OS158510S1587 
do not affect the AlE bit. 


UIE - The Update 
Ended Interrupt 
Enable (UIE) bit is a 
read/write 
that enables the Update 
End Flag (UF) bit in 
Register C to assert IRQ. The SET bit going high clears 
the UIEbit. 


SQWE - When the Square Wave Enable (SQWE) 
bit is 
set to a one, a square wave signal at the frequency 
set 
by the rate-selection 
bits 
RS3 through 
RSO and 
the 
E32K bit is driven out on the SQW pin. When the SQWE 
bit is set to zero, the SQW pin is held low. 
SQWE 
is a 
read/write 
bit. 


DM - The Oata Mode (OM) bit indicates 
whether 
time 
and calendar 
information 
is in binary 
or BCO format. 


The OM bit is set by the program 
to the appropriate 
for- 
mat and can be read as required. 
This bit is not modified 
by internal functions. 
A one in OM signifies 
binary data 
while 
a zero 
in OM specifies 
Binary 
Coded 
Oecimal 
(BCO) data. 


24/12 - The 24/12 control 
bit establishes 
the format 
of 
the hours byte. 
A one indicates 
the 24-hour 
mode and 
a zero indicates 
the 12-hour 
mode. 
This bit is read/ 
write. 


DSE - The Oaylight Savings Enable (OSE) bit is a read/ 
write bit which enables two special updates when OSE 
is set to one. On the first Sunday in April the time incre- 
ments 
from 
1:59:59 
am to 3:00:00 
AM. 
On the last 
Sunday 
in October when the time first reaches 
1:59:59 
AM it changes 
to 1:00:00 AM. 
These 
special 
updates 
do not occur when the OSE bit is a zero. 
This bit is not 
affected by internal functions. 


IRQF· The Interrupt 
Request 
Flag (IRQF) bit is set to a 
one when one 
or more of the following 
are true: 


PF= 
PIE= 
1 
WF= 
WIE= 
1 
AF = AlE = 1 
KF = 
KSE= 
1 
UF = UIE = 1 
RF = 
RIE = 
1 


i.e., IRQF = (PF. 
PIE) + (AF. 
ALE) + (UF 
• UIE) + 


(WF. 
WIE) + (KF. 
KSE) + (RF 
• RIE) 


Any time the IRQFbit 
is a one, the IRQ pin is driven low. 
Flag bits PF. AF, and UF are cleared 
after Register Cis 
read by the program. 


PF - The Periodic 
Interrupt 
Flag (PF) is a read-only 
bit 
which is set to a one when an edge is detected 
on the 
selected tap ofthe divider chain. The RS3 through 
RSO 
bits establish 
the periodic 
rate. 
PF is set to a one inde- 


pendent 
of the state 
of the PIE bit. When both PF and 
PIE are ones, the IRQ signal is active and will set the 
IRQF bit. 
The PF bit is cleared 
by a software 
read of 
RegisterC. 


AF - A one in the Alarm Interrupt 
Flag (AF) bit indicates 
that the current time has matched the alarm time. 
If the 
AlE bit is also a one, the IRQ pin will go low and a one 
will appear in the IRQFbit. 
Aread of RegisterC 
will clear 
AF. 


UF - The Update Ended Interrupt 
Flag (UF) bit is set af- 
ter each update cycle. 
When the UIE bit is set to one, 
the one in UF causes the IRQF bitto be a one which will 
assert 
the 
IRQ 
pin. 
UF 
is 
cleared 
by 
reading 
RegisterC. 


BIT 0 THROUGH 
BIT 3 - These are unused bits of the 
status Register C. These bits always read zero and can- 
not be written. 


VRT - The Valid RAM and Time (VRT) bit indicates 
the 
condition 
of the internal battery 
(the battery connected 
to the VSAl pin in the case of the OS 1585) or the battery 
connected 
to VSAux, whichever 
is at a higher voltage. 
This bit is not writable and should always be a one when 
read. 
If a zero is ever present, an exhausted 
lithium en- 


ergy source 
is indicated 
and both the contents 
of the 
RTC data and RAM data are questionable. 


BIT 6 THROUGH 
BIT 0 - The remaining 
bits of Register 
o are not usable. 
They cannot 
be written 
and, when 
read, they will always 
read zero. 


EXTENDED 
FUNCTIONS 


The 
extended 
functions 
provided 
by 
the 
OS158510S1587 
that 
are new to the 
RAMified 
RTC 
family 
are 
accessed 
via a software 
controlled 
bank 
switching 
scheme, 
as illustrated 
in Figure 4. In bank 0, 
the clock/calendar 
registers 
and 50 bytes of user RAM 
are in the same locations as forthe 
OS1287. 
As a result, 


existing routines implemented 
within BIOS, DOS, or ap- 


plication 
software 
packages 
can gain 
access 
to the 
OS158510S1587 
clock registers with no changes. 
Also 
in bank 0, an extra 64 bytes of RAM are provided 
at ad- 
dresses just above the original locations for a total of 114 
directly 
addressable 
bytes of user RAM. 


When bank 1 is selected, 
the clock/calendar 
registers 
and the original 
50 bytes of user RAM still appear 
as 
bank o. 
However, 
the Dallas registers 
which 
provide 
control and status for the extended 
functions 
will be ac- 
cessed in place of the additional 
64 bytes of user RAM. 
The major extended 
functions 
controlled 
by the Dallas 
registers 
are listed below: 


1. 
Silicon 
Revision byte 
2. 
Serial Number 
3. 
Century 
counter 
4. 
8 Kbyte Extended 
RAM access 
5. 
Auxiflary 
Battery ControVStatus 
6. 
Wake Up 
7. 
Kickstart 
8. 
RAM Clear ControVStatus 


The bank selection 
is controlled 
by the state of the OVO 
bit in register A. 
To access bank 0 the OVO bit should 
be written to a o. To access bank 1, OVO should be writ- 
ten to a 1. Register locations designated 
as reserved 
in 
the bank 1 map are reserved 
for future 
use by Dallas 
Semiconductor. 
Bits in these locations 
cannot 
be writ- 
ten and will return a 0 if read. 


FIGURE 
4: 
DS1585IDS1587 
EXTENDED 
REGISTER 
BANK DEFINITION 
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DVO. 
0 


00 
00 


TIMEKEEPING AND CONTROl 


00 
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OE 
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OE 


3F 
3F 


40 


41 


42 


43 


44 


45 


46 


64 BYTES--USER RAM 
47 


48 


49 


4A 


4B 


4C 


40 


4E 


4F 


50 


51 


52 


53 


54 


7F 
7F 


A unique 64-bit lasered serial number is located in bank 
1 registers 40H - 47H. This serial number is divided into 
three 
parts. 
The first byte in register 
40H contains 
a 


model number to identify the device type and revision of 
the 
OS1585/0S1587. 
Registers 
41H-46H 
contain 
a 


unique binary 
number. 
Register 
47H contains 
a CRC 


byte used to validate the data in registers 40H-46H. 
All 


8 bytes of the serial number are read only registers. 


The OS158510S1587 
is manufactured 
such that no two 


devices 
will contain 
an identical 
number 
in locations 


41 H-48H. 
Blocks of numbers for these locations can be 


reserved by the customer. 
Contact Dallas Semiconduc- 


tor 
for 
special 
ordering 
information 
for 


OS1585/0S1587's 
with reserved 
blocks of serial num- 


bers. 


TIMEKEEPING AND CONTROL 


50 BYTES--USER RAM 


MODEL BYTE 


1ST BYTE SERIAU' 


2ND BYTE SERIAL. 


3RD BYTE SERIAL. 


4TH BYTE SERIAL. 


5TH BYTE SERIAL. 


6TH BYTE SERIAL. 


CRe BYTE 


CENTURY BYTE 


DATEALARM 


EXTENDED CONTROL REG 4A 


EXTENDED CONTROL REG 4B 


RESERVED 


RESERVED 


RESERVED 
1/ 
RESERVED 


EXTENDED RAM ADDR-LSB 
EXTENDED 


EXTENDED RAM ADDR-MSB 
RAM 
8KX8 


RESERVED 


EXTENDED RAM DATAPORT 


RESERVED 
'" 


A register 
has been added 
in bank 1, location 
48H, to 


keep track 
of centuries. 
The value 
is read 
in either 


binary or BCD according 
to the setting of the OM bit. 


8KX 8 RAM 


The OS 1585/0S 1587 provides 
8K x 8 of on-chip SRAM 


which 
is controlled 
as nonvolatile 
storage 
sustained 


from a lithium battery. 
On power-up, 
the RAM is taken 


out of write-protect 
status by the internal power OK sig- 
nal (POK) 
generated 
from the write 
protect 
circuitry. 


The POK signal becomes 
active at 4.25 volts (typical). 


The on-chip 
8K x 8 nonvolatile 
SRAM 
is accessed 
via 


the eight multiplexed 
address/data 
lines A07-AOO. 
Ac- 


cess to the SRAM 
is controlled 
by three on-chip 
latch 


registers. 
Two registers are used to hold the SRAM ad- 
dress, and the third register 
is used to 
hold read/write 


data. 
The 
SRAM 
address 
space 
is from 
OOOOHto 


1FFFH. 
A direct 
hardware 
interface 
to the SRAM 
as 


well as indirect 
access 
under software 
control 
is sup- 


ported. 


The hardware 
access 
uses four control 
signals, 
ASO, 


AS1, OER, and WER to access 
the extended 
SRAM. 


This access mode is identical 
to that supported 
by the 


DS1385/DS1387 
and DS1485/DS1488. 
The address 


latches 
are loaded 
from 
the address/data 
bus in re- 


sponse 
to rising edge signals 
applied 
to the Address 


Strobe 
0 (ASO) and Address 
Strobe 
1 (AS1) 
signals. 


ASO is used to latch the lower 8-bits of address, and AS 1 
is used to latch the upper 5-bits of address. 
It is neces- 


sary to meet the setup and hold times given in the Elec- 
trical Specifications 
with valid address information 
in or- 


der to properly 
latch the address. 
If the upper or lower 


order address is correct from a prior cycle, it is not nec- 
essary to repeat the address 
latching 
sequence. 


A write operation 
in the hardware 
access 
method 
re- 


quires 
valid data to placed on the bus (A07-ADO) 
fol- 


lowed by the activation 
ofthe Write Enable RAM (WER) 


line. Data on the bus will be written to the RAM provided 
that the write timing 
specifications 
are met. 
During a 


read cycle, the Output Enable RAM (OER) signalisdriv- 
en active. 
Oata from the RAM will become valid on the 


bus provided 
that the RAM read access timing specifi- 


cations 
are met. 
The WER 
and OER signals 
should 


never be active at the same time. 
In addition, access to 


the clock/calendar 
registers 
and 
user RAM 
(via CS) 


must not be attempted 
when the 8K x 8 RAM is being 


accessed. 
The RAM is enabled 
when either WER or 


OER is active. 
CS is only used for the access 
of the 


clock calendar 
registers 
(including 
the extended 
Oallas 


registers) 
and the 114 bytes of user RAM. 


The software 
method allows access to the 8K x 8 RAM 


via three of the Oallas registers 
shown in Figure 2. The 


Oallas registers 
in bank 1 must first be selected 
by set- 


ting the OVO to 1 in Register 
A. 
The 13-bit address 
of 


the RAM location 
to be accessed 
must first be loaded 


into the two RAM address 
registers 
located at 50H and 


51 H. The least significant 
address 
byte should be writ- 


ten to location 50H, and the most significant 
5 bits (right- 


justified) 
should be loaded in location 51 H. Oata in the 


addressed 
location 
may be read by performing 
a read 


operation 
from location 53H, or written by performing 
a 


write operation 
to location 53H. 
Oata in any addressed 


location 
may be read 
or written 
repeatedly 
without 


changing 
the address 
in locations 
50H, 51 H. 


With the software 
method, the extended 
RAM may be 


accessed 
using only the control signals 
assigned to the 


clock/calendar 
and 114 byte user RAM; namely, ALE, 
CS, WR, and RO. As a result, the RAM control signal~ 
(AS1,ASO, 
WER,andOER)do 
not have to be used and 


should be tied to their inactive 
levels. 


The VSAUX input is provided 
to supply 
power from an 
auxiliary 
battery 
for the 
OS1585/0S1587's 
kickstart, 


wake up, and saw output features 
in the absence 
of 


Vcc. 
This power source 
must be available 
in order to 
use these auxiliary features 
when no Vcc is applied to 
the device. 


The 
Auxiliary 
Battery 
Enable 
(ABE; 
bank 
1, register 
04BH) bit in extended 
control register 
B is used to turn 
on and off the auxiliary 
battery for the above functions 
in the absence 
of Vcc. 
When set to a 1, VSAUXbattery 
power is enabled, and when cleared to 0, VSAUX battery 
power 
is disabled 
to these functions. 
In the OS1587, 
this bit is shipped from the factory 
cleared 
to o. 


In the OS1585, this auxiliary battery may be used as the 
primary backup power source for maintaining 
the clock/ 
calendar, user RAM, and extended 
RAM functions. 
This 
occurs if the VSAT pin is at a lower voltage 
than VSAUX. 
If the OS 1585 is to be backed-up 
using a single battery 
with the auxiliary 
features 
enabled, 
then VSAux should 
be used and connected 
to VSAT. If VSAUX is not to be 
used, it should begrounded 
and ABE should be cleared 
to o. 


The OS158510S1587 
incorporates 
a wake 
up feature 
which 
can power 
the system 
on at a pre-determined 
date through 
activation 
of the PWR output pin. 
In addi- 
tion, the kickstart 
feature 
can allow the system 
to be 
~wered 
up in response to a low going transition 
on the 
KS pin, without operating voltage applied to the Vcc pin. 
As a result, system 
power 
may be applied 
upon such 
events as a key closure, 
or modem 
ring detect 
signal. 


In order to use either the wake up or the kickstart 
fea- 
tures, the DS158510S1587 
must have an auxiliary 
bat- 


tery connected 
to the VSAUXpin and the oscillator 
must 
be running and the countdown 
chain must not be in re- 


set (Register 
A OV2, OV1, OVO = 01 X). 
If OV2, DV1, 


and OVO are not in this required state, the PWR pin will 
not be driven 
low in response 
to a kickstart 
or wakeup 
condition, 
while in battery-backed 
mode. 


The wake up feature is controlled 
through 
the Wake up 
Interrupt Enable bit in extended 
control register B (WI E, 


bank 1, 04BH). 
Setting WIE to 1 enables 
the wake up 
feature, clearing WIE to 0 disables 
it. Similarly, the kick- 
start feature is controlled 
through the Kickstart 
Interrupt 
Enable bit in extended 
control register 
B (KSE, bank 1, 
04BH). 


A wake up sequence 
will occur as follows: 
When wake 
up is enabled via WIE = 1 while the system 
is powered 
down (no Vcc voltage), 
the clock/calendar 
will monitor 
the current 
date for a match 
condition 
with the date 
alarm register 
(bank 1, register 
049H). 
In conjunction 
with the date alarm register, the hours, minutes, and se- 


conds 
alarm bytes in the clock/calendar 
register 
map 
(bank 0, registers 
05H, 03H, and 01H) are also moni- 


tored. 
As a result, a wake up will occur at the date and 
time specified 
by the date, hours, minutes, and seconds 
alarm register values. 
This additional 
alarm will occur 
regardless 
of the programming 
of the AlE bit (bank 0, 
register B, OBH). When the match condition occurs, the 
PWR pin will automatically 
be driven 
low. 
This output 
can be used to turn on the main system 
power supply 
which provides 
Vee voltage to the 051585/051587 
as 
well as the other major components 
in the system. 
Also 
at this time, the Wake 
Up flag 
(WF, bank 
1, register 
04AH) 
will be set, indicating 
that a wake 
up condition 
has occurred. 


A kickstart 
sequence 
will occur when kickstarting 
is en- 


abled via K5E = 1. While 
the system is powered down, 
the K5 input pin will be monitored 
for a low going transi- 
tion of minimum pulse width tKspw. When such a transi- 
tion is detected, 
the PWR line will be pulled low, as it is 
for a wake up condition. 
Also at this time, the Kickstart 
Flag (KF, bank 1, register 
04AH) will be set, indicating 
that a kickstart 
condition 
has occurred. 


The timing associated 
with both the wake up and kick- 
starting 
sequences 
is illustrated 
in the Wake Up / Kick- 
start 
Timing 
Diagram 
in the 
Electrical 
5pecifications 
section 
of this data sheet. 
The timing associated 
with 
these functions 
is divided into 5 intervals, labeled 1-5 on 
the diagram. 


The occurrence 
of either a kickstart 
or wake up condi- 


tion will cause the 
PWR pin to be driven 
low, as de- 


scribed 
above. 
During interval 
1, if the supply voltage 
on the 05158&051587 
Vee pin rises above the VBAT 
level before 
the power 
on timeout 
period 
(tPOTO) ex- 
pires, then PWR will remain at the active low level. 
If 
Vee does not rise above VBATvoltage 
in this time, then 
the PWR output pin will be turned off and will return to 
its high impedance 
level. 
In this event, the IRQ pin will 
also remain tri-stated. 
The interrupt 
flag bit (either WF 
or KF) associated 
with the attempted 
power 
on se- 


quence 
will remain set until cleared 
by software 
during 
a subsequent 
system power on. 


If Vee is applied within the timeout period, then the sys- 
tem power on sequence 
will continue 
as shown in inter- 
vals 2-5 in the timing ~ram. 
During interval 2, PWR 
will remain active and IRQ will be driven to its active low 
level, indicating that either WF or KF was set in initiating 
the power on. Inthediagram 
K5 is assumed 
to be pulled 
up to the VBAUXsupply. 
Also atthis time, the PAB bit will 
be automatically 
cleared to 0 in response 
to a success- 
ful power on. 
The PWR line will remain active as long 
as the PAB remains 
cleared to O. 


At the beginning 
of interval 3, the system processor 
has 
begun code execution 
and clears the interrupt condition 
of WF and/or KF by writing zeroes to both of these con- 
trol 
bits. 
As 
long 
as 
no other 
interrupt 
within 
the 


05158&051587 
is pending, 
the IRQ line will be taken 
inactive once these bits are reset. 
Execution 
of the ap- 
plication 
software 
may proceed. 
During this time, both 
the wake up and kickstart functions 
may be used to gen- 


erate status and interrupts. 
WF will be set in response 
to a date, hours, and minutes 
match condition. 
KF will 
be set in response 
to a low going transition 
on K5. 
If the 
associated 
interrupt enable bit is set (WIE and/or K5E) 
then the IRQ line will driven active low in response to en- 
abled 
event. 
In addition, 
the other 
possible 
interrupt 
sources within the 05158&051587 
may cause 
IRQ to 
be driven 
low. 
While system 
power 
is ~ed, 
the on 
chip logic will always attempt to drive the PWR pin active 
in response 
to the enabled 
kickstart 
or wake up condi- 
tion. 
This is true even if PWR was previously 
inactive 
as the result of power being applied by some means oth- 
er than wake up or kickstart. 


The system may be powered down under software con- 
trol by setting the PAB bit to a logic 1. This causes the 6 
open-drain 
PWR pin to be placed 
in a high impedance 
state, as shown at the beginning 
of interval 4 in the tim- 


ing diagram. 
As Vee voltage decays, the IRQ output pin 
will be placed in a high impedance 
state when Vee goes 
below VPF- If the system 
is to be again powered 
on in 
response to a wake up or kickstart, 
then the both the WF 
and KF flags should 
be cleared 
and WIE and/or 
K5E 
should be enabled 
prior to setting the PAB bit. 


During 
interval 
5, the system 
is fully powered 
down. 


Battery 
backup 
of the clock 
calendar 
and nonvolatile 
RAM is in effect, PWR and IRQ are tri-stated, 
and moni- 


toring of wake up and kickstart 
takes place. 


RAM CLEAR 


The 05158&051587 
provides 
a RAM clear function for 
the 114 bytes of user RAM. When enabled, this function 
can be performed 
regardless 
of the condition 
of the Vee 
pin. 


The RAM clear function 
is enabled 
or disabled 
via the 
RAM Clear 
Enable 
bit (RCE; 
bank 
1, register 
04BH). 
When this bit is set to a logic 1, the 114 bytes of user 
RAM will be cleared (all bits set to 1) when an active low 
transition 
is sensed 
on the RCLR pin. 
This action will 
have no effect on either the clock/calendar 
settings 
or 
upon the contents 
of the 8K x 8 Extended 
RAM. 
The 
RAM clear Rag (RF, bank 1, register 
04BH) will be set 
when the RAM clear operation 
has been completed. 
If 
Vee~resent 
at the time of the RAM clear and RI E= 1, 
the IRQ line will also be driven 
low upon completion. 
The interrupt condition 
can be cleared by writing a zero 
to the RF bit. The IRQ line will then return to its inactive 
high level provided 
there 
are no other 
pending 
inter- 
rupts. Once the RCLR pin is activated, 
all read/write 
ac- 
cesses are locked out for a minimum 
recover time, spe- 
cified as tREe in the Electrical 
Characteristics 
section. 


When 
RCE is cleared to zero, 
the RAM clear function 


is disabled. 
The state of the RCLR pin will have no effect 
on the contents 
of the user RAM, and transitions 
on the 


RCLR pin have no effect on RF. 


EXTENDED 
REGISTERS 


Two 
extended 
control 
registers 
are provided 
supply 


controls 
and status 
information 
for the extended 
fea- 
tures offered by the OS158510S1587. 
These are desig- 
nated as extended 
control registers A and B and are lo- 


cated 
in register 
bank 
1, locations 
04AH 
and 04BH, 
respectively. 
The functions ofthe bits within these regis- 


ters are described 
as follows: 


EXTENDED 
CONTROL 
REGISTER 
A 


MSB 


VRT2 - This status bit gives the condition of the auxiliary 
battery. 
It is set to a logic 1 condition when the external 


lithium battery 
is connected 
to the VBAux. 
If this bit is 


read as a logic 0, the external 
battery 
should 
be re- 
placed. 


INCR - Increment 
in Progress status bit. This bit is set 


to a 1 when an increment 
is in progress 
to the time/date 


registers 
and the alarm checks are being made. 
INCR 


will be set to a 1 at 122 J.lS before the update cycle starts 
and will be cleared to 0 at the end of each update cycle. 


PAB - Power 
Active Bar control bit. When this bit is 0, 


the PWR pin is in the active low state. 
This bit can be 


written to a logic 1 or 0 by the user. 
If either WF 
ANO 
WIE=1 
OR KFANOKSE=1,thePABbitwilibecleared 


toO. 


RF - 
Ram Clear Flag. 
This bit will be set to a logic 1 


when a high to low transition 
occurs on the RCLR input 


(pin 4) if RCE=1. 
The RF bit is cleared by writing it to a 


logic O. This bit can also be written to a logic 1 to force 
an interrupt 
condition. 


WF - Wake up Alarm Flag - This bit is set to 1 when a 
wake up alarm condition 
occurs or when the user writes 


it to a 1. WF is cleared 
by writing it to a O. 


KF - Kickstart 
Flag - This bit is set to a 1 when a kick- 
start 
condition 
occurs or when the user writes it to a 1. 


This bit 
is cleared by writing 
it to a logic O. 


ABE - Auxiliary 
Battery 
Enable. 
This bit when written 


to a logic 1 will enable 
the VBAUX pin (pin 26) for ex- 


tended 
functions. 
On the OS1587 with an embedded 


lithium cell, this bit is shipped from the factory 
set to a 


logicO. 


E32K - Enable 32,768 output. 
This bit when written to 


a logic 1 will enable the 32,768 
Hz oscillator 
frequency 


to be output on the SQW pin (pin 27) provided SQWE= 1. 


RCE - RAM Clear Enable bit. When set to a 1, this bit 
enables a low level on pin 4 (RCLR) to clear all114 bytes 
of user RAM. 
When RCE = 0, pin 4 and the RAM clear 


function 
are disabled. 


RIE - Ram Clear Interrupt 
Enable. 
When RIE is set to 


a 1, the IRQ pin will be driven 
low when a RAM clear 


function 
is completed. 


WIE - Wake Up Alarm Interrupt Enable. When V cc volt- 
age is absent and WIE is set to a 1, the PWR pin will be 
driven 
active 
low when 
a wake 
up condition 
occurs, 


causing the WF bitto be setto 
1. When 
V cc is then ap- 


plied, the IRQ pin will also be driven low. 
If WIE is set 


while system power is applied, 
both IRQ and PWR will 


be driven low in response 
to WF being set to 1. When 


WI E is cleared to a 0, the WF bit will have no effect on 
the PWR or IRQ pins. 


KSE - Kickstart 
Interrupt 
Enable. 
When Vcc voltage 
is 


absent and KSE is set to a 1, the PWR pin will be driven 
active low when a kickstart condition occurs (KS pulsed 
low), causin~ 
KF bit to be set to 1. When 
Vcc is then 


applied, the IRQ pin will also be driven low. If KSE is set 
to 1 while system power is applied, 
both IRQ and PWR 


will be driven low in response to KF being setto 1. When 
KSE is cleared to a 0, the KF bit will have no effect on 
the PWR or IRQ pins. 


* Reserved 
bits. These bits are reserved 
for future use 
by Oallas Semiconductor. 
They can be read and writ- 


ten, but have no effect on operation. 


ABSOLUTE 
MAXIMUM 
RATINGS· 


VOLTAGE 
ON ANY PIN RELATIVE 
TO GROUND 
OPERATING 
TEMPERATURE 
STORAGE 
TEMPERATURE 
SOLDERING 
TEMPERATURE 


-0.3V TO +7.0V 
OOCTO 70°C 


-40°C TO +70oC 
260°C 
FOR 10 SECONDS 


·This 
is a stress 
rating only and functional 
operation 
of the device 
at these 
or any other conditions 
above those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


RECOMMENDED 
DC OPERATING 
CONDITIONS 
(O°C TO 70°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply Voltage 
Vcc 
4.5 
5.0 
5.5 
V 
1 


Input Logic 1 
VIH 
2.2 
Vcc+0.3 
V 
1 


Input Logic 0 
VIL 
-0.3 
+0.8 
V 
1 


Battery Voltage 
VBAT 
2.5 
3.7 
V 
10 


Auxiliary 
Battery Voltage 
VBAUX 
2.5 
3.7 
V 
10 


DC ELECTRICAL 
CHARACTERISTICS 
(O°C TO 70°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply Current 
ICCl 
35 
50 
mA 
2 


Standby 
Current 
CS = V cc -0.3V 
ICC2 
1 
5.0 
mA 
6 


Input Leakage 
IlL 
-1.0 
+1.0 
J.1A 
3 


1/0 Leakage 
ILO 
-1.0 
+1.0 
J.1A 
3,4 


Output @ 2.4V 
IOH 
-1.0 
mA 
1,4 


Output @ O.4V 
IOL 
4.0 
mA 
1 


Power Fail Trip Point 
VPF 
4.25 
V 
1 


PWR Output @ 0.4V 
IOLPWR 
10.0 
mA 
1 


RTC AC TIMING 
CHARACTERISTICS 
(DOC TO 7DoC, Vcc = 4.5V TO 5.5V) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Cycle Time 
tCYC 
305 
DC 
ns 


Pulse Width, 
RDIWR Low 
PWOWL 
125 
ns 


Pulse Width, 
RDIWR High 
PWRWH 
150 
ns 


Input Rise and Fall Time 
tR. tF 
30 
ns 


~ 
Select Setup Time Before 
tcs 
20 
ns 
WR,orRD 


Chip Select Hold Time 
teH 
0 
ns 


Read Data Hold Time 
tOHR 
10 
80 
ns 


Write Data Hold Time 
tOHW 
0 
ns 


Muxed Address 
Valid Time to ALE 
tASl 
30 
ns 
Fall 


Muxed Address 
Hold Time from 
tAHl 
10 
ns 
ALE fall 


RD or WR High Setup to ALE 
tAso 
25 
ns 
Rise 


Pulse Width ALE High 
PWASH 
60 
ns 


ALE Low Setup to RD or WR Fall 
tASEO 
40 
ns 


Output 
Data Delay Time from RD 
toOR 
20 
120 
ns 
5 


Data Setup Time 
tosw 
100 
ns 


IRQ Release from RD 
tlRO 
2 
~ 


Ds1585/Os1587 
BUS TIMING 
FOR WRITE CYCLE TO RTC 


DS1585IDS1587 
BUS TIMING 
FOR READ CYCLE TO RTC 


NOTE 
Input Levels = 0.8 volts and 2.2 volts. 


Output 
Levels = 0.4 volts and 2.4 volts. 


8K X 8 AC TIMING 
CHARACTERISTICS 
(DOCTO 70°C, VCC = 5V + 10%) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Address 
Setup Time 
tAS 
50 
ns 


Address 
Hold Time 
tAH 
0 
ns 


Data Setup Time 
tos 
75 
ns 


Data Hold Time 
tOH 
0 
ns 


Output 
Enable Access Time 
toEA 
200 
ns 
8 


Write Pulse Width 
twP 
125 
ns 


OER to Output in High Z 
toEZ 
50 
ns 


OER Pulse Width 
tRP 
200 
ns 


ASO, AS1 Pulse Width 
tASP 
75 
ns 


ASO, AS1 High to OER Low 
tASO 
20 
ns 


ASO, AS1 High to WER Low 
tASW 
20 
ns 


BUS TIMING 
FOR READ CYCLE TO 8K X 8 NV SRAM 


WER. 
VIH 
IASP 


ASIJ 


IASP 


ASl 


IASO 


OER 


IAS 


IAS 


LOW ADDRESS 
VALID 
DATA OUT 
ADo-AD7 
VALID 


BUS TIMING 
FOR WRITE CYCLE TO 8K X 8 SRAM 


POWER-UP 
CONDITION 


POWER-DOWN 
CONDITION 


\~- 


POWER-UP 
POWER-DOWN 
TIMING 
(tA = 25°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


CE High to Power Fail 
tpF 
0 
ns 


Recovery 
at Power Up 
tREc 
150 
ms 


V cc Slew Rate Power Down 
tF 
300 
J.IS 
4.0 s,Vcc s 4.5V 


V cc Slew Rate Power Down 
tFB 
10 
J.IS 
3.0 sV cCS 4.0V 


V cc Slew Rate Power Up 
tR 
0 
J.IS 
4.5V~V cC24.0V 


Expected 
Data Retention 
tOR 
10 
years 
9 


WARNING 


Under 
no circumstances 
are negative 
undershoots, 
of any amplitude, 
allowed 
when device 
is in battery 
back-up 
mode. 


CAPACITANCE 
(tA = 25°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
12 
pF 


Output 
Capacitance 
COUT 
12 
pF 


WAKE UPIKICKSTART 
TIMING (tA = 25°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Kickstart 
Input Pulse Width 
fKspw 
2 
J.IS 


Wake up/Kickstart 
Power On 
tpOTO 
2 
seconds 
11 
Timeout 


WAKE 
UPIKICKSTART 
TIMING 


1. 
All voltages 
are referenced 
to ground. 


2. 
All outputs 
are open. 


3. 
Applies to the ADO-AD7 pins. and the SQW pin 
when each is in the high impedance 
state. 


4. 
The IRQ pin is open drain. 


5. 
Measured 
with a load as shown in Figure 5. 


6. 
All other inputs at CMOS levels. 


7. 
Transition 
current 
only applies while input is 
switched 
from one state to the other. 
Quiescent 


input current given by input leakage 
current 


specification. 


8. 
Measured 
with a load as shown 
in Figure 5. 


9. 
The real-time 
clock will keep time to an accuracy 


of ±1 minute per month during data retention 
time for the period of tOR. 


10. 
Applies to DS1585 only. 


11. 
Wake up/Kickstart 
timeout 
generated 
only when 


the oscillator 
is enabled 
and the countdown 


chain is not reset. 


FIGURE 5: OUTPUT LOAD 


05158528 
PIN DIP 


PKG 
28-PIN 


DIM 
MIN 
MAX 


A IN. 
1.445 
1.470 


104M 
36.70 
37.34 


BIN. 
0.530 
0.550 


104M 
13.46 
13.97 


C IN. 
0.140 
0.160 


104M 
3.56 
4.06 


DIN. 
0.600 
0.625 


104M 
15.24 
15.88 


E IN. 
0.015 
0.040 


104M 
0.38 
1.02 


FIN. 
0.120 
0.145 


104M 
3.05 
3.68 


GIN. 
0.090 
0.110 


104M 
2.29 
2.79 


H IN. 
0.625 
0.675 


104M 
15.88 
17.15 


J IN. 
0.008 
0.012 


104M 
0.20 
0.30 


KIN. 
0.015 
0.022 


104M 
0.38 
0.56 


051585528 
PIN sOle 


PKG 
28-PIN 


DIM 
MIN 
MAX 


A IN. 
0.706 
0.728 
MM 
17.93 
18.49 


BIN. 
0.338 
0.350 
MM 
8.58 
8.89 


C IN. 
0.086 
0.110 
MM 
2.18 
2.79 


DIN. 
0.020 
0.050 
MM 
0.58 
1.27 


E IN. 
0.002 
0.014 
MM 
0.05 
0.36 


FIN. 
0.090 
0.124 
MM 
2.29 
3.15 


GIN. 
0.050 
sse 
MM 
1.27 


H IN. 
0.460 
0.480 
MM 
11.68 
12.19 


J IN. 
0.006 
0.013 
MM 
0.15 
0.33 


KIN. 
0.014 
0.020 
MM 
0.36 
0.51 
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•• 
1- 
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A 
IN. 
1.520 
MM 
38.61 
1.540 


BIN. 


39.12 


0.695 
MM 
17.65 


0.720 


C 
IN. 


18.29 


0.350 
MM 
8.89 


0.375 


DIN. 


9.52 


0.100 
MM 
2.54 


0.130 


J"""""li 


E 
IN. 


3.30 


0.015 
MM 
0.38 


0.030 


FIN. 


0.76 


0.110 
MM 
2.79 


0.140 
[II 
GIN. 


3.56 
t 
-I~' 
-I 
~ 


0.090 
MM 
2.29 


0.110 


H 
IN. 


2.79 


0.590 


_ "~~~:"""'"''::r- 
I 


MM 
14.99 
0.630 
16.00 


.10TNA 


J 
IN. 
0.008 
MM 
0.20 


0.012 


KIN. 


0.30 


MM 
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DALLAS 
SEMICONDUCTOR 
051602 
Elapsed Time Counter 


• Two 
32 bit counters 
keep 
track 
of real 
time 
and 
elapsed time 


• Counters 
keep track of seconds 
for over 125 years 


• Battery 
powered 
counter 
counts 
seconds 
from 
the 
time battery is attached until VBATis less than 2.5 volts 


• V cc powered 
counter 
counts 
seconds 
while V cc is 
above 4.25 volts and retains the count in the absence 
of Vcc under battery backup 
power 


• Clear function 
resets selected 
counter to zero 


• ReadlWrite 
serial port affords low pin count 


• Maximum 
current drain of less than 1 !JA from VBAT 
pin when serial port is disabled 


• One 
byte 
protocol 
defines 
read/write, 
counter 
ad- 
dress and software 
clear function 


• 8 pin dip or optional 
8 pin SOIC 


• Operating 
temperature 
range = -40°C to +85°C 


• Reduced performance 
operation 
down to Vcc = 2.5V 


DESCRIPTION 


The DS1602 
is a real time dock/elapsed 
time counter 
designed 
to count seconds 
when Vcc power is applied 
and continually 
count 
seconds 
under 
battery 
backup 
power with an additional 
counter regardless 
of the con- 
dition of Vcc. 
The continuous 
counter 
can be used to 
derive 
time of day. week, 
month, 
and year by using a 
software algorithm. 
The V cc powered counterwill 
auto- 
matically 
record the amount 
of time that Vcc power 
is 
applied. 
This function 
is particularly 
useful in determin- 
ing the 
operational 
time 
of equipment 
in which 
the 


~aT)~' 


GNO~ 
VBAT 


051602 
e PIN DIP (300 mil) 
RSToe 
Vex; 
DO 
2 
7 
Xl 
ClK 
36 
X2 
GNO 
4 
5 
VBAT 


051602 
e PIN 50IC (200 mil) 


PIN DESCRIPTION 


RST 
- 
Reset 
ClK 
- 
Clock 


DO 
- 
Data input/output 
GND 
- 
Ground 


X1, X2 
- 
Crystal inputs 


VBAT 
- 
+ Battery input 


Vcc 
- 
+5 volts 


DS1OO2 is used. 
Alternatively, 
this counter can also be 
used under software 
control to record real time events. 
Communication 
to and from the DS1602 takes place via 
a 3 wire serial port. 
A one byte protocol 
selects 
read/ 
write 
functions, 
counter 
clear functions 
and oscillator 
trim. A low cost 32.768 
kHz crystal attaches 
directly 
to 
the XTAl1 
and XTAl2 
pins. 
If battery powered 
only op- 


eration 
is desired, 
the VBAT pin must be grounded 
and 
the Vcc pin must be connected 
to the battery. 


The 
main 
elements 
of 
the 
DS1602 
are 
shown 
in 


Figure 1. As shown, 
communications 
to and from the 


elapsed time counter occur over a 3 wire serial port. The 
port is activated 
by driving 
RST to a high state. 
With 


RST at high level 8 bits are loaded into the protocol shift 
register 
providing 
readlwrite, 
register 
select, 
register 


clear, and oscillator trim information. 
Each bit is serially 


input on the rising edge of the dock 
input. After the first 


eight clock cycles have loaded the protocol register with 
a valid protocol 
additional 
clocks will output data for a 


read or input data for a write. 
Vcc 
must be present 
to 


access the DS1602. 
If Vcc < VSATthe DS1602will 
go 


into a battery 
backup 
mode which 
disables 
the serial 
port to conserve 
battery capacity. 
For battery only oper- 
ations, the VSAT pin must be grounded 
and the Vcc pin 


must be connected 
to the battery. 
This will keep the 


DS 1602 out of battery backup 
mode. 
Battery powered 


operation 
down to 2.5V is possible with reduced speed 


performance 
on the serial port. 


PROTOCOL 
REGISTER 


The protocol 
bit definition 
is shown 
in Figure 2. 
Valid 


protocols 
and the resulting actions are shown in Table 1. 
Each data transfer 
to the protocol 
register designates 


what action is to occur. As defined, the MSB (bit 7 which 
is designated 
ACC) selects the 32 bit continuous 
count- 


er for access. 
If ACC is a logical 1 the continuous 
count- 


er is selected and the 32 dock cydes that follow the pro- 
tocol will either read or write this counter. 
If the counter 
is being read, the contents will be latched into a different 
register at the end of protocol and the latched contents 
will be read out on the next 32 clock cycles. 
This avoids 


reading garbled data if the counter is clocked by the os- 
cillator during 
a read. 
Similarly, 
if the counter 
is to be 


written, 
the data is buffered 
in a register 
and all 32 bits 


are jammed 
into the counter simultaneously 
on the ris- 


ing edge of the 32nd dock. 
The next bit (bit 6 which is 


designated 
AVC) selects the 32 bit Vcc 
active counter 


for access. 
If AVC is a logical 1 this counter is selected 


and the 32 clock cydes 
that follow 
will either read or 


write this counter. 
If both bit 7 and bit 6 are written to a 


logic high, all clock cycles beyond 
the protocol 
are ig- 


nored and bit 5, 4, and 3 are loaded 
into the oscillator 


trim register. 
A value of binary 3 (011) will give a dock 


accuracy of ±120 seconds 
per month at 2°C. Increasing 


the binary 
number 
towards 
7 will cause the real time 


clock to run faster. 
Conversely, 
lowering 
the binary to- 


wards 
zero will cause the clock to run slower. 
Binary 


000 will stop the oscillator 
completely. 
This feature can 


be used to conserve 
battery life during storage. 
In this 
mode the IBATcurrent 
is reduced 
to 100 nA maximum. 


In applications 
where oscillator trimming 
is not practical 


or not needed, a default setting of 011 is recommended. 
Bit 2 of protocol 
(designated 
CCC) is used to clear the 


continuous 
counter. 
When set to logic 1,the continuous 


counter will reset to zero when RST is taken low. 
Bit 1 


of protocol 
(designated 
CVC) is used to clear the Vcc 


active counter. 
When 
set to logical 
1, the V cc active 


counter will reset to zero when 
RST is taken low. Both 


counters 
can be reset simultaneously 
by setting 
CCC 


and CVC both to a logical 
1. 
Bit zero of the protocol 
(designated 
RD) determines 
whether 
the 32 clocks to 


follow will write a counter or read a counter. 
When 
RD 
is set to a logical 0 a write action will follow when RD is 
set to a logical 1 a read action will follow. 
When sending 


the protocol, 
eight bits should always be sent. 
Sending 


less than 8 bits can produce 
erroneous 
results. 
If dear- 
ing the counters 
or trimming 
the oscillator, 
the data 
transfer can be terminated 
afterthe8 
bit protocol is sent. 


However, when reading or writing the counters, 
32 clock 


cycles should always follow the protocol. 


RESET AND CLOCK 
CONTROL 


All data transfers 
are initiated 
by driving the RST input 6 


high. The RST input has two functions. 
First, RSTturns 


on the serial port logic which allows access to the proto- 
col register for the protocol data entry. Second, the RST 
signal 
provides 
a method 
of terminating 
the protocol 


transfer 
or the 32 bit counter 
transfer. 
A clock cyde 
is 


a sequence 
of a falling edge followed 
by a rising edge. 


For write 
inputs, 
data 
must be valid during 
the rising 


edge of the clock. 
Data bits are output 
on the falling 


edge of the dock 
when data 
is being 
read. 
All data 


transfers 
terminate 
if the RST input is transitioned 
low 


and the D/O pin goes to a high impedance 
state. 
RST 


should only be transitioned 
low while the clock is high to 


avoid disturbing 
the last bit of data. 
All data transfers 
must consist of 8 bits when transferring 
protocol 
only or 


8 + 32 bits when reading or writing either counter. 
Data 


transfer 
is illustrated 
in Figure 3. 


DATA INPUT 


Following 
the 8 bit protocol 
that inputs write mode, 32 


bits of data are written to the selected 
counter on the ris- 


ing edge of the next 32 ClK 
cycles. 
After 32 bits have 


been entered any additional 
ClK 
cydes 
will be ignored 


until RST is transitioned 
low to end data transfer 
and 


then high again to begin new data transfer. 


DATA OUTPUT 


Following 
the eight ClK 
cydes 
that input 
read mode 


protocol, 32 bits of data will be output from the selected 
counter on the next 32 ClK 
cydes. 
The first data bit to 


be transmitted 
from the selected 
32 bit counter 
occurs 


on the falling edge after the last bit of protocol 
is written. 


When transmitting 
data from the selected 32 bit counter, 


RST must remain at high level as a transition 
to low level 


will terminate 
data transfer. 
Data is driven 
out the DO 


pin as long as ClK 
is low. When ClK 
is high the DO pin 


is tristated. 


A 32.768 
kHz crystal, 
Oaiwa Part No. OT26$ or Seiko 


Part No. OS-VT-200 
or equivalent 
can be directly 
con- 
nected to the OS1602 via pins 2 and 3. The crystal se- 
lected for use should have a specified 
load capacitance 


(CLl of 6 pF. 
Crystals 
with different 
load capacitance 


may cause 
the RTC oscillator 
to run faster or slower 


which effects the clock accuracy. 


The battery 
selected 
for use with the OS1602 
should 


have an output voltage between 2.5 and 3.5 volts. A lith- 
ium battery 
of 35 MAH or greater 
will run the elapsed 


time counter for over 10 years in the absence 
of power. 


Small lithium coin cell batteries produce 
both the proper 


output 
voltage 
and 
have 
the capacity 
to supply 
the 


OS1602 for the useable lifetime of the equipment 
where 


they are installed. 


FIGURE 1: 051602 ELAPSED TIME COUNTER BLOCK DIAGRAM 


OSCILlATOR 
TRIM 
REGISTER 
32 B1TVcc 


ACTIVE 


COUNTER 


FIGURE 2: PROTOCOL BIT MAP 


TABLE 1: 
VALID PROTOCOLS 


PROTOCOL 


ACTION 
ACC 
AVC 
OSC2 
OSC1 
OS CO 
CCC 
CVC 
RD 
DESCRIPTION 


Read Continuous 
1 
0 
X 
X 
X 
X 
X 
1 
Output continuous 
Counter 
counter 
on the 32 
clocks following 
proto- 


col. 
Oscillator 
trim 
register 
is not updated. 


Counters 
are not reset. 


Write Continuous 
1 
0 
X 
X 
X 
X 
X 
0 
Input data to continu- 
Counter 
ous counter 
on the 32 
clocks following 
proto- 
col. 
Oscillator 
trim 
register 
is not updated. 
Counters 
are not reset. 


Read Vcc Active 
0 
1 
X 
X 
X 
X 
X 
1 
Output Vcc active 
Counter 
counter 
on the 32 
clocks following 
proto- 
col, oscillator 
trim reg- 
ister is not updated. 
Counters 
are not reset. 


Write Vcc Active 
0 
1 
X 
X 
X 
X 
X 
0 
Input data to continu- 


Counter 
ous counter 
on the 32 
clocks following 
proto- 


col. 
Oscillator 
trim 
register 
is not updated. 
Counters 
are not reset. 


Clear Continuous 
0 
0 
X 
X 
X 
1 
X 
X 
Resets the continuous 
Counter 
counter to all zeroes 
at 
the end of protocol. 
Oscillator 
trim register 
is not updated. 


Clear Vcc Active 
0 
0 
X 
X 
X 
X 
1 
X 
Resets the Vcc active 
Counter 
counter to all zeroes 
at 
the end of protocol. 
Oscillator 
trim register 
is not updated. 


Set Oscillator 
Trim Bits 
1 
1 
A 
B 
C 
X 
X 
0 
Sets the oscillator 
trim 
register to a value of 
ABC. 
Counters 
are 
unaffected. 


X = Don't Care 


FIGURE 
3: 
DATA TRANSFER 
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ABSOLUTE 
MAXIMUM 
RATINGS' 


VOLTAGE ON ANY PIN RELATIVETO GROUND 
OPERATING TEMPERATURE 
STORAGE TEMPERATURE 
SOLDERING TEMPERATURE 


-0.3V TO +7.0V 
-40°C TO +85°C 
_55°CTO +125°C 
-260°C FOR 10 SECONDS 


"This is a stress rating only and functional operation of the device at these or any other conditions above those 
indicated in the operation sections of this specification is not implied. 
Exposure to absolute maximum rating 
conditions for extended periods of time may affect reliability. 


RECOMMENDED 
DC OPERATING 
CONDITIONS 
(-40°C TO +85°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
Vee 
4.5 
5.0 
5.5 
V 
1 


Battery Supply Voltage 
VBAT 
2.5 
3.0 
3.5 
V 
1 


Logic 1 Input 
VIH 
2.0 
Vee+0.3 
V 
1 


Logic 0 Input 
VIL 
-0.3 
0.8 
V 
1 


DC ELECTRICAL 
CHARACTERISTICS 
(-40°C TO +85°C, Vcc = 5V ±100k) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Leakage 
III 
-1 
+1 
J1A 


I/O Leakage 
ILO 
-1 
+1 
J1A 


Logic 1 Output 
VOH 
2.4 
V 
2 


Logic 0 Output 
VOL 
0.4 
V 
3 


Active Supply Current 
Ice 
1 
mA 
4 


Timekeeping Current 
leel 
50 
J1A 
5 


Timekeeping Current 
IBAT 
400 
nA 
6 


Leakage Current 
IBAll. 
100 
nA 
11 


CAPACITANCE 
(tA = 25°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CI 
5 
pF 


I/O Capacitance 
Cvo 
10 
pF 


Crystal Capacitance 
Cx 
6 
pF 
10 


AC ELECTRICAL 
CHARACTERISTICS 
(Vcc = +5V ±10%, -40°C TO +85°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Data to ClK 
Setup 
toe 
50 
ns 
7 


ClK 
to Data Hold 
teOH 
70 
ns 
7 


ClK 
to Data Delay 
teoo 
200 
ns 
7,8,9 


ClKlowTime 
tel 
250 
ns 
7 


ClK 
High Time 
teH 
250 
ns 
7 


ClK 
Frequency 
fClK 
DC 
2.0 
MHz 
7 


ClK 
Rise & Fall 
tf, tR 
500 
ns 


RST to ClK 
Setup 
tec 
100 
ns 
7 


ClK 
to RST Hold 
teCH 
60 
ns 
7 


RST Inactive Time 
teWH 
1 
fls 
7 


RST low 
to I/O High Z 
tROZ 
70 
ns 
7 


ClK 
High to I/O High Z 
teoz 
20 
ns 
7 


NOTES 


1. 
All voltages 
are reference 
to ground. 


2. 
logic 
one voltages 
are specified 
at a source cur- 
rent of 1 mA. 


3. 
Logic zero voltages 
are specified 
at a sink cur- 
rent of 4 mA. 


4. 
Icc is specified 
with the DO pin open. 


5. 
ICCl is specified 
with Vcc at 5.0V and RST = 
GND. 


6. 
ISATis specified 
with Vcc < VSAT and VSATwith- 
in DC recommended 
operating 
conditions. 


7. 
Measured 
at VIH = 2.0V or Vil = 0.8V. 


8. 
Measured 
at VOH = 2.4V or VOL = 0.4V. 


9. 
Load 
capacitance 
= 50 pF. 


10. 
Specified 
as the load capacitance 
for which the 
crystal frequency 
is guaranteed 
(see crystal 
manufacturer's 
data sheet). 


11. 
leakage 
current is the amount 
of current con- 
sumed from the battery when Vcc is not present 
and the oscillator 
is turned off. 
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PKG 
8-PIN 


DIM 
MIN 
MAX 


A IN. 
0.360 
0.400 
MM 
9.14 
10.16 


BIN. 
0.240 
0.260 
MM 
6.10 
6.60 


C IN. 
0.120 
0.140 
MM 
3.05 
3.56 


DIN. 
0.300 
0.325 
MM 
7.62 
8.26 


E IN. 
0.015 
0.040 
MM 
0.38 
1.02 


FIN. 
0.120 
0.140 
MM 
3.04 
3.56 


GIN. 
0.090 
0.110 
MM 
2.29 
2.79 


H IN. 
0.320 
0.370 
MM 
8.13 
9.4 


J IN. 
0.008 
0.012 
MM 
0.20 
0.30 


KIN. 
0.015 
0.021 
MM 
0.38 
0.53 


0516028 
PIN sOle 
200 MIL 


-1I-K-I GI- 


fT 


B 
H 
U 


PKG 
8-PIN 


DIM 
MIN 
MAX 


A IN. 
0.203 
0.213 
MM 
5.16 
5.41 


BIN. 
0.203 
0.213 
MM 
5.16 
5.41 


C IN. 
0.070 
0.074 
MM 
1.78 
1.88 


E IN. 
0.004 
0.007 
MM 
0.102 
0.254 


FIN. 
0.074 
0.84 
MM 
1.88 
2.13 


GIN. 
0.050 BSC 
MM 
1.27BSC 


H IN. 
0.302 
0.318 
MM 
7.67 
8.07 


J IN. 
0.006 
0.010 
MM 
0.152 
0.254 


KIN. 
0.013 
0.020 
MM 
0.33 
0.508 


L1N. 
0.19 
0.030 
MM 
4.83 
0.762 
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DALLAS 
SEMICONDUCTOR 
051603 


Elapsed Time Counter Module 


• Two 
32 bit counters 
keep 
track 
of real 
time 
and 
elapsed time 


• Counters 
keep track of seconds 
for over 125 years 


• Battery 
powered 
counter 
counts 
seconds 
from 
the 
time battery is attached until VSATis less than 2.5 volts 


• Vcc powered 
counter 
counts 
seconds 
while Vcc 
is 
above 4.25 volts and retains the count in the absence 
of Vcc 
under battery backup 
power 


• ReadlWrite 
serial port affords low pin count 


• Powered 
internally 
by a lithium energy 
cell that pro- 


vides over 10 years of operation 


• One 
byte 
protocol 
defines 
readlwrite, 
counter 
ad- 


dress and software 
clear function 


• Self contained 
crystal provides 
an accuracy of ±1 min 


per 300 hours of operation 


• Operating 
temperature 
range = O°C to +70°C 


• low 
profile SIP module 


DESCRIPTION 


The DS 1603 
is a real time clock/elapsed 
time counter 
designed 
to count seconds 
when Vcc power is applied 


and continually 
count 
seconds 
under 
battery 
backup 


power with an additional 
counter regardless 
of the con- 
dition of Vcc. 
The continuous 
counter 
can be used to 


derive 
time of day, week, 
month, 
and year by using a 


software algorithm. 
The Vcc powered counter will auto- 


matically 
record the amount 
of time that Vcc power 
is 


applied. 
This function 
is particularly 
useful in determin- 
ing the 
operational 
time 
of equipment 
in which 
the 


vcc 


RST 


DO 


NC 


ClK 


osc 


GND 


• 0 
1 


0 
2 


o 3 
0 4 
0 5 
o 6 
o 7 


PIN DESCRIPTION 


RST 
- 
Reset 
ClK 
- 
Clock 


DO 
- 
Data Input/Output 


GND 
- 
Ground 


Vcc 
- 
+5 Volts 
OSC 
- 
1 Hz Oscillator 
Output 


NC 
- 
No Connection 


DS1503 is used. 
Alternatively, 
this counter can also be 


used under software 
control to record real time events. 


Communication 
to and from the DS 1603 takes place via 


a 3 wire serial port. 
A one byte protocol 
selects 
read! 


write functions, 
counter 
clear functions 
and oscillator 


trim. The device contains a 32.768 kHz crystal which will 
keep track of time to within ±2 minlmo. 
An internal 
lith i- 


um energy source contains enough energy to power the 
continuous 
seconds 
counter for over 10 years. 


The main elements 
of the DS1603 are shown in Figure 
1. As shown, communications 
to and from the elapsed 
time counter occur over a 3 wire serial port. The~ 
is 
activated 
by driving 
RST to a high state. 
With RST at 
high level 8 bits are loaded into the protocol shift register 
providing 
read/write, 
register select, register clear, and 
oscillator 
trim information. 
Each bit is serially 
input on 
the rising edge of the clock input. 
After the first eight 
clock cycles have loaded the protocol register with a val- 
id protocol 
additional 
clocks will output data for a read 
or input data for a write. V cc must be present to access 
the DS1603. 
If Vcc <the internal power supply (approx- 
imately 3.0 volts) the DS1603 will switch to internal pow- 
er and disable the serial port to conserve 
energy. 
When 
running offofthe 
internal power supply, only the continu- 
ous counter will continue to count and the counter pow- 
ered by Vcc will stop, but retain the count which had ac- 
cumulated 
when Vcc power was lost. 


PROTOCOL 
REGISTER 


The protocol 
bit definition 
is shown 
in Figure 2. 
Valid 
protocols 
and the resulting 
actions 
are shown 
in Table 
1. Each data transfer to the protocol register designates 
what action is to occur. As defined, the MSB (bit 7 which 
is designated 
ACC) selects the 32 bit continuous 
count- 
erfor access. 
If ACC is a logical 1 the continuous 
count- 
er is selected and the 32 clock cycles thatfollow 
the pro- 


tocol will either read or write this counter. 
If the counter 
is being read, the contents will be latched into a different 
register at the end of protocol and the latched contents 
will be read out on the next 32 clock cycles. 
This avoids 
reading garbled data if the counter is clocked by the os- 
cillator during 
a read. 
Similarly, 
if the counter 
is to be 
written, 
the data is buffered 
in a register and all 32 bits 
are jammed 
into the counter simultaneously 
on the ris- 
ing edge of the 32nd clock. 
The next bit (bit 6 which is 
designated 
AVC) selects the 32 bit Vcc 
active counter 
for access. 
If AVC is a logical 1 this counter 
is selected 
and the 32 clock 
cycles that follow 
will either read or 
write this counter. 
If both bit 7 and bit 6 are written to a 
logic high, all clock cycles beyond 
the protocol 
are ig- 
nored and bit 5, 4, and 3 are loaded 
into the oscillator 
trim register. 
A value of binary 3 (011) will give a clock 
accuracy 
of ±120 seconds per month at 25°C. 
Increas- 
ing the binary number towards 7 will cause the real time 
clock to run faster. 
Conversely, 
lowering the binary to- 
wards 
zero will cause the clock to run slower. 
Binary 
000 will stop the oscillator 
completely. 
This feature can 
be used to conserve 
battery life during storage. 
In this 
mode the internal 
power 
supply 
current 
is reduced 
to 
100 nA maximum. 
In applications 
where oscillator trim- 
ming is not practical 
or not needed, 
a default setting of 
011 is recommended. 
Bit 2 of protocol 
(designated 
CCC) is used to clear the continuous 
counter. 
When set 
to logic 1, the continuous 
counter will resetto 
zero when 


RST is taken low. Bit 1 of protocol 
(designated 
CVC) is 
used to clear the Vcc active counter. 
When set to ~cal 
1, the Vcc active counter will reset to zero when RST is 
taken low. 
Both counters 
can be reset simultaneously 
by setting CCC and CVC both to a logical 1. Bit zero of 
the protocol 
(designated 
RD) determines 
whether 
the 
32 clocks to follow will write a counter or read a counter. 
When 
RD is set to a logical 0 a write action will follow 
when RD is set to a logical 
1 a read action will follow. 


When sending the protocol, 
eight bits should always be 
sent. 
Sending 
less than 8 bits can produce 
erroneous 
results. 
If clearing 
the counters 
or trimming 
the oscilla- 


tor, the data transfer 
can be terminated 
after the 8 bit 
protocol 
is sent. 
However, 
when reading or writing the 
counters, 
32 clock cycles should always follow the pro- 


tocol. 


RESET AND CLOCK 
CONTROL 


All data transfers 
are 
initiated by driving the RST input 
high. The RST input has two functions. 
Rrst, RST turns 
on the serial port logic which allows access to the proto- 
col register for the protocol data entry. Second, the RST 
signal 
provides 
a method 
of terminating 
the protocol 
transfer 
or the 32 bit counter transfer. 
A clock cycle is 
a sequence 
of a falling edge followed 
by a rising edge. 
For write 
inputs, 
data 
must be valid during 
the rising 
edge of the clock. 
Data bits are output 
on the falling 
edge of the clock when data is being 
read. 
All data 
transfers 
terminate 
if the RST input is transitioned 
low 
and the D/O pin goes to a high impedance 
state. 
RST 
should only be transitioned 
low while the clock is high to 
avoid disturbing 
the last bit of data. 
All data transfers 
must consist of 8 bits when transferring 
protocol only or 
8 + 32 bits when reading or writing either counter. 
Data 
transfer 
is illustrated 
in Rgure 3. 


DATA INPUT 


Following 
the 8 bit protocol 
that inputs write mode, 32 
bits of data are written to the selected counter on the ris- 
ing edge of the next 32 ClK 
cycles. 
After 32 bits have 
been entered any additional 
ClK 
cycles will be ignored 
until RST is transitioned 
low to end data transfer 
and 
then high again to begin new data transfer. 


DATA OUTPUT 


Following 
the eight ClK 
cycles 
that input 
read mode 
protocol, 32 bits of data will be output from the selected 
counter on the next 32 ClK 
cycles. 
The first data bit to 
be transmitted 
from the selected 
32 bit counter 
occurs 
on the falling edge after the last bit of protocol is written. 
When transmitting 
data from the selected 32 bit counter, 


RST must remain at high level as a transition 
to low level 
will terminate 
data transfer. 
Data is driven 
out the DO 
pin as long as ClK 
is low. When ClK 
is high the DO pin 
is tristated. 


second 
interrupt 
or time tick needed 
in some applica- 


tions. 


Pin 6 ofthe 051603 
moduleisa 
1 Hzoutputsignal. 
This 


signal is present 
only when Vcc is applied and greater 


than the internal 
power supply. 
However, 
the output is 


guaranteed 
to meet TTL requirement 
only while Vcc is 


within normal limits. 
This output can be used as a one 


The internal battery of the 051603 
module provides 
35 


MAH and will run the elapsed time counter 
for over 10 


years in the absence 
of power. 


FIGURE 1: 051603 ELAPSED TIME COUNTER BLOCK DIAGRAM 


OSC 


32 BIT CONTINUOUS 


RST 
COUNTER 


ClK 
SERIAL 
PROTOCOL 
PORT 
REGISTER 
XTAl1 
DO 
• 


ATC 
0 
OSCilLATOR 
XTAL2 


~ 
OSCilLATOR 
TRIM 
REGISTER 
32 BlTVce 
ACTIVE 
COUNTER 


FIGURE 2: PROTOCOL BIT MAP 


TABLE 1: 
VALID PROTOCOLS 


PROTOCOL 


ACTION 
ACC 
AVC 
OSC2 
OSC1 
OSCO 
CCC 
CVC 
RD 
DESCRIPTION 


Read Continuous 
1 
0 
X 
X 
X 
X 
X 
1 
Output continuous 
Counter 
counter 
on the 32 
clocks following 
proto- 
col. 
Oscillator 
trim 
register 
is not updated. 
Counters 
are not reset. 


Write Continuous 
1 
0 
X 
X 
X 
X 
X 
0 
Input data to continu- 
Counter 
ous counter 
on the 32 
clocks following 
proto- 


col. 
Oscillator 
trim 
register is not updated. 
Counters 
are not reset. 


Read Vcc Active 
0 
1 
X 
X 
X 
X 
X 
1 
Output Vcc active 
Counter 
counter on the 32 
clocks following 
proto- 
col, oscillator 
trim reg- 
ister is not updated. 
Counters 
are not reset. 


Write Vcc Active 
0 
1 
X 
X 
X 
X 
X 
0 
Input data to continu- 


Counter 
ous counter 
on the 32 
clocks following 
proto- 


col. 
Oscillator 
trim 
register is not updated. 
Counters 
are not reset. 


Clear Continuous 
0 
0 
X 
X 
X 
1 
X 
X 
Resets the continuous 
Counter 
counter to all zeroes 
at 
the end of protocol. 
Oscillator 
trim register 
is not updated. 


Clear Vcc Active 
0 
0 
X 
X 
X 
X 
1 
X 
Resets the Vcc 
active 
Counter 
counter to all zeroes at 
the end of protocol. 
Oscillator 
trim register 
is not updated. 


Set Oscillator 
Trim Bits 
1 
1 
A 
B 
C 
X 
X 
0 
Sets the oscillator 
trim 
register to a value of 
ABC. 
Counters 
are 
unaffected. 


X = Don't Care 


FIGURE 
3: 
DATA TRANSFER 
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VOLTAGE 
ON ANY PIN RELATIVE 
TO GROUND 
OPERATING 
TEMPERATURE 
STORAGE 
TEMPERATURE 
SOLDERING 
TEMPERATURE 


-0.5V TO +7.0V 
-40°C TO +85°C 
-55°C TO +125°C 
-260°C 
FOR 10 SECONDS 


·This 
is a stress 
rating only and functional 
operation 
of the device 
at these 
or any other conditions 
above 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time 
may affect 
reliability. 


RECOMMENDED 
DC OPERATING 
CONDITIONS 
(-40°C TO +85°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
Vee 
4.5 
5.0 
5.5 
V 
1 


Logic 1 Input 
V1H 
2.0 
Vee+0.3 
V 
1 


Logic 0 Input 
VIL 
-0.3 
0.8 
V 
1 


DC ELECTRICAL 
CHARACTERISTICS 
(-40°C TO +85°C, Vcc = 5V ±10%) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Leakage 
III 
-1 
+1 
~ 


1/0 Leakage 
ILO 
-1 
+1 
~ 


Logic 1 Output 
VOH 
2.4 
V 
2 


Logic 0 Output 
VOl 
0.4 
V 
3 


Active Supply Current 
Ice 
1 
mA 
4 


Timekeeping 
Current 
leel 
50 
~ 
5 


Battery Trip Point 
VTP 
2.2 
3.7 
V 
9 


CAPACITANCE 
(tA = 25°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CI 
5 
pF 


I/O Capacitance 
Cvo 
10 
pF 


AC ELECTRICAL 
CHARACTERISTICS 
(Vcc = +5V ±100f0, ·40oC TO +85°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Data to ClK 
Setup 
toe 
50 
ns 
6 


ClK 
to Data Hold 
teOH 
70 
ns 
6 


ClK 
to Data Delay 
teoo 
200 
ns 
6,7,8 


ClKlowTime 
tel 
250 
ns 
6 


ClK 
High Time 
teH 
250 
ns 
6 


ClK 
Frequency 
fClK 
DC 
2.0 
MHz 
6 


ClK 
Rise & Fall 
tf, tR 
500 
ns 


RST to ClK 
Setup 
tec 
100 
ns 
6 


ClK 
to RST Hold 
teCH 
60 
ns 
6 


RST Inactive Time 
teWH 
1 
flA 
6 


RST low 
to I/O High Z 
tROZ 
70 
ns 
6 


ClK 
High to I/O High Z 
teoz 
20 
ns 
6 


NOTES 


1. 
All voltages 
are reference 
to ground. 


2. 
logic 
one voltages 
are specified 
at a source cur- 
rent of 1 mA. 


3. 
logic 
zero voltages 
are specified 
at a sink cur- 
rent of 4 mA. 


4. 
Icc is specified 
with the DO pin open. 


5. 
ICCl is specified 
with Vcc at 5.0V and RST = 
GND. 


6. 
Measured 
at VIH = 2.0V or Vil = 0.8V. 


7. 
Measured 
at VOH = 2AV or VOL - OAV. 


8. 
load 
capacitance 
= 50 pF. 


9. 
Battery trip point is the point at which the Vcc 
powered 
counter and the serial port stop opera- 
tion. 


0516037 
PIN MODULE 
, 


r 
B1 


I 
CL 
J 


PKG 
7-PIN 


DIM 
MIN 
MAX 


AIN. 
0.830 
0.850 
MM 
21.08 
21.59 


BIN. 
0.650 
0.670 
MM 
16.51 
17.02 


CIN. 
0.310 
0.330 
MM 
7.87 
8.38 


DIN. 
0.015 
0.030 
MM 
0.38 
0.76 


EIN. 
0.110 
0.140 
MM 
2.79 
3.56 


FIN. 
0.015 
0.021 
MM 
0.38 
0.53 


GIN. 
0.090 
0.110 
MM 
2.29 
2.711 


HIN. 
0.105 
0.135 
MM 
2.67 
3.43 


JIN. 
0.360 
0.390 
MM 
1l.14 
1l.1l1 


I 
Ct- 


DALLAS 
SEMICONDUCTOR 
081642 
Nonvolatile Timekeeping 
RAM 


• Form, fit, and function 
compatible 
with the MK48T02 


Timekeeping 
RAM 


• Integrated 
NV SRAM, 
real time dock, 
crystal, power 


fail control circuit and lithium energy source 


• Standard 
JEDEC 
bytewide 
2K x 8 static RAM pinout 


• Clock 
registers 
are accessed 
identical 
to the static 


RAM. 
These 
registers 
are resident 
in the eight top 


RAM locations. 


• Totally nonvolatile 
with over 10 years of operation 
in 


the absence 
of power 


• Access times of 120 ns and 150 ns 


• Quartz accuracy 
±1 minute a month @ 25°C, factory 


calibrated 


• BCD coded year, month, date, day, hours, 
minutes, 
and seconds 


• Power fail write protection 
allows for ±1 0% Vcc power 


supply tolerance 


DESCRIPTION 


The DS1642 
is an 2K x 8 nonvolatile 
static RAM with a 


full function 
real time clock which are both accessible 
in 


a bytewide 
format. 
The nonvolatile 
time keepi'ng RAM 


is pin and function 
eqUivalent 
to any JEDEC 
standard 


2K x 8 SRAM. 
The device can also be easily substituted 


in ROM, EPROM and EEPROM sockets providing 
readf 


write nonvolatility 
and the addition of the real time dock 


function. 
The real time dock 
information 
resides in the 


eight 
uppermost 
RAM locations. 
The 
RTC registers 


contain year, month, date, day, hours, minutes, and se- 
conds data in 24 hour BCD format. 
Corrections 
for the 


PIN ASSIGNMENT 


A7 
1 
24 
vcc 


A6 
2 
23 
A8 


AS 
3 
22 
A9 


A4 
4 
21 
WE 


A3 
5 
20 
OE 


A2 
6 
19 
A10 


Al 
7 
18 
CE 


AO 
8 
17 
007 


000 
9 
16 
006 


001 
10 
15 
DQ5 


002 
11 
14 
DQ4 


GND 
12 
13 
DQ3 


PIN DESCRIPTION 


AO-A10 
- 
Address 
Input 
CE 
- 
Chip Enable 
~ 
- 
Output 
Enable 


WE 
- 
Write Enable 


Vcc 
- 
+5 Volts 


GND 
- 
Ground 
DQO-DQ7 
- 
Data Input/Output 


day of the month and leap year are made automatically. 
The RTC clock registers 
are double 
buffered 
to avoid 


access of incorrect data that can occur during clock up- 
date cydes. 
The double buffered 
system also prevents 


time loss as the timekeeping 
countdown 
continues 
un- 


abated by access 
to time register 
data. 
The DS1642 


also contains its own power fail circuitry which deselects 
the device when the Vcc supply is in an out of tolerance 
condition. 
This feature 
prevents 
loss of data from un- 


predictable 
system operation 
brought on by low Vcc as 


errant access and update cycles are avoided. 


CLOCK 
OPERATIONS-READING 
THE CLOCK 


While the double buffered register structure reduces the 
chance of reading incorrect data, internal updates to the 
DS1642 
clock registers 
should 
be halted before clock 


data 
is read to prevent 
reading 
of data 
in transition. 
However, 
halting 
the internal 
clock 
register 
updating 


process 
does 
not affect clock 
accuracy. 
Updating 
is 


halted when a 1 is written 
into the read bit, the seventh 


most significant 
bit in the control register. 
As long as a 


1 remains in that position, updating is halted. 
After a halt 


is issued, 
the registers 
reflect 
the count, 
that is day, 


date, and time that was current at the moment 
the halt 


command 
was issued. 
However, the internal clock reg- 


isters of the double buffered system continue 
to update 


so that the clock accuracy 
is not affected by the access 
of data. 
All of the DS 1642 registers 
are updated 
simul- 


taneously 
after the clock status 
is reset. 
Updating 
is 


within a second after the read bit is written to zero. 


OSCILLATOR 
AND 
CLOCK 
COUNTDOWN 
CHAIN 


POWER 
MONITOR, 


SWITCHING, 
AND 
WRITE 
PROTECTION 


Vcc 
CE 
OE 
WE 
MODE 
DO 
POWER 


VIH 
X 
X 
DESELECT 
HIGHZ 
STANDBY 


VIL 
X 
VIL 
WRITE 
DATA IN 
ACTIVE 
5 VOLTS ± 10% 
VIL 
VIL 
V1H 
READ 
DATA OUT 
ACTIVE 


VIL 
VIH 
V1H 
READ 
HIGHZ 
ACTIVE 


<4.5 VOLTS 
X 
X 
X 
DESELECT 
HIGHZ 
CMOS STANDBY 
>VBAT 


<VBAT 
X 
X 
X 
DESELECT 
HIGHZ 
DATA RETENTION 
MODE 


The eighth bit of the control register is the write bit. Set- 
ting the write bit to a 1, like the read bit, halts updates to 
the DS1642 registers. 
The user can then load them with 
the correct day, date and time data in 24 hour BCD for- 
mat. 
Resetting 
the write bit to a 0 then transfers 
those 
values 
to the actual dock 
counters 
and allows normal 
operation 
to resume. 
Note that both the read bit and 
write bit perform 
similar functions 
and setting both bits 
during the same access cycle will prevent the clock reg- 
isters from updating. 


STOPPING 
AND STARTING 
THE CLOCK 
OSCILLATOR 


The clock oscillator 
may be stopped 
at any time. 
To in- 
crease the shelf life, the oscillator 
can be turned off to 
minimize 
current drain from the battery. 
The OSC bit is 
the MSB for the seconds 
registers. 
Setting it to a 1 stops 
the oscillator. 


Bit 6 of the day byte is the frequency 
test bit. When the 
frequency 
test bit is set to logic "1" and the oscillator 
is 


running, 
the LSB of the seconds 
register 
will toggle 
at 
512 Hz. When the seconds 
register is being read, the 
DaO line will toggle at the 512 Hz frequency 
as long as 
conditions 
for access remain valid (Le., CE low, and OE 
low) and address for seconds 
register remain valid and 
stable. 


The DS1642 
is guaranteed 
to keep time accuracy 
to 
within ±1 minute per month at 25°C. 
The clock is cali- 
brated 
at the factory 
by Dallas 
Semiconductor 
using 
special 
calibration 
nonvolatile 
tuning 
elements. 
The 
DS 1642 does not require additional 
calibration 
and tem- 
perature 
deviations 
will have a negligible 
effect in most 
applications. 
Forthis 
reason, methods offield 
dock cal- 
ibration are not available 
and not necessary. 
Attempts 
to calibrate 
the clock that may be used with similar de- 
vice types 
(MK48T02 
family) 
will not have any effect 
even though the DS 1642 appears to accept calibration 
data. 


DATA 
ADDRESS 
FUNCTION 
~ 
~ 
B5 
B4 
B3 
B:z 
B1 
Bo 


7FF 
- 
- 
- 
- 
- 
- 
- 
- 
YEAR 
00-99 


7FE 
X 
X 
X 
- 
- 
- 
- 
- 
MONTH 
01-12 


7FD 
X 
X 
- 
- 
- 
- 
- 
- 
DATE 
01-31 


7FC 
X 
FT 
X 
X 
X 
- 
- 
- 
DAY 
01-07 


7FB 
X 
X 
- 
- 
- 
- 
- 
- 
HOUR 
00-23 


7FA 
X 
- 
- 
- 
- 
- 
- 
- 
MINUTES 
00-59 


7F9 
OSC 
- 
- 
- 
- 
- 
- 
- 
SECONDS 
00-59 


7F8 
W 
R 
- 
- 
- 
- 
- 
- 
CONTROL 
A 


OSC = 
STOP BIT 
W 
WRITE 
BIT 
READ BIT 
UNUSED 


NOTES 


"X" bits are unused but must be set to zero during write cycle to insure proper clock operation. 


Bits 0 through 5 of control register A are not dedicated 
to any particular function and can be used as normal RAM bits. 


The OS1642 
is in the read mode whenever 
WE (write 
enable) is high, and CE (chip enable) is low. Thedevice 
architecture 
allows ripple-through 
access to any of the 
address 
locations 
in the NV SRAM. 
Valid data will be 


available 
at the DO pins within tAA after the last address 


input is stable, 
providi~ 
tha!.!!!e 
CE and OE access 


times are satisfied. 
If CE or OE access 
times are not 
met, valid data will be available 
at the latter of chip en- 


able 
access 
(lcEA> or at output 
enable 
access 
time 


(toEA>. The state of the data input/output 
pins (DO) is 


controlled 
by CE and OE. 
If the outputs 
are activated 


before tAA, the data lines are driven to an intermediate 
state un.!!!..!AA. If the address 
inputs are changed 
while 
CE and OE remain valid, output data will remain valid for 
output data hold time (toH) but will then go indeterminate 
until the next address access. 


The OS 1642 is in the write mode whenever 
WE and CE 
are in their active state. The start of a write is referenced 
to the latter occurring 
transition 
of WE or CE. The ad- 


dresses 
must be held valid throughout 
the cycle. 
CE or 
WE must return inactive for a minimum 
of tWR prior to 


the initiation of another read or write cycle. 
Data in must 


be valid tos prior to the end of write and remain valid for 
tOH afterward. 
In a typical application, 
the OE signal will 


be high during a write cycle. 
However, OE can be active 


provided that care is taken with the data bus to avoid bus 
contention. 
If OE is low prior to WE transitioning 
low the 


data bus can become 
active with read data defined 
by 


the address inputs. 
A low transition 
on WE will then dis- 


able the outputs tWEZ after WE goes active. 


When Veel is within nominal limits (Vee > 4.5 volts) the 
OS1642 can be accessed 
as described 
above by read 
or write cycles. 
However, when Vee is below the power 


fail point VPF (point at which write protection 
occurs) the 
internal 
clock 
registers 
and RAM is blocked 
from ac- 
cess. 
This is accomplished 
internally 
by inhibiting 
ac- 


cess via the CE signal. 
When Vee falls below the level 
of the internal 
battery 
supply, 
power 
input is switched 
from the Vee pin to the internal battery and clock activity, 
RAM, and clock data are maintained 
from the battery 


until Vee is returned 
to nominal level. 


The OS1642 has a self contained 
lithium power source 
that is designed 
to provide energy for clock activity, and 
clock and RAM data retention 
when the Veel supply is 
not present. 
The capability 
of this internal power supply 
is sufficient 
to power the OS1642 
continuously 
for the 
life of the equipment 
in which it is installed. 
For specifi- 


cation purposes, 
the life expectancy 
is 10 years at 25°C 
with the internal clock oscillator 
running in the absence 
of Vee 
power. 
The 
OS1642 
is shipped 
from 
Dallas 
Semiconductor 
with the clock oscillator 
turned 
off, so 
the expected 
life should be considered 
to start from the 
time the clock oscillator 
is first turned on. Actual life ex- 


pectancy 
of the OS1642 
will be much 
longer than 
10 
years 
since 
no internal 
lithium 
battery 
energy 
is con- 


sumed when Vee is present. 
In fact, in most applica- 


tions, the life expectancy 
of the OS 1642 will be approxi- 
mately equal to the shelf life (expected 
useful life of the 
lithium battery with no load attached) 
of the lithium bat- 


tery which may prove to be as long as 20 years. 


ABSOLUTE 
MAXIMUM 
RATINGS· 
VOLTAGE 
ON ANY PIN RELATIVE 
TO GROUND 


OPERATING 
TEMPERATURE 
STORAGE 
TEMPERATURE 
SOLDERING 
TEMPERATURE 


-0.3V TO +7.0V 
OOCTO +70oC 
-20°C TO +70°C 
260°C 
FOR 10 SECONDS 


• This 
is a stress 
rating 
only and functional 
operation 
of the device 
at these 
or any other 
conditions 
above 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maxi- 
mum rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
Vcc 
4.5 
5.0 
5.5 
V 
1 


Logic 1 Voltage All Inputs 
VIH 
2.2 
Vcc+0.3 
V 


Logic 0 Voltage All Inputs 
VIL 
-0.3 
0.8 
V 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Average 
Vcc Power Supply 
ICC1 
30 
50 
mA 
2,3 
Current 


TTL Standby 
Current 
(CE = VIH) 
ICC2 
3 
6 
mA 
2,3 


CMOS Standby 
Current 
ICC3 
2 
4.0 
mA 
2,3 
(CE=Vcc-0.2V) 


Input Leakage 
Current 
(any input) 
IlL 
-1 
+1 
~ 


Output 
Leakage 
Current 
tOL 
-1 
+1 
~ 


Output 
Logic 1 Voltage 
VOH 
2.4 
V 


(IOlTT= -1.0 mA) 


Output 
Logic 0 Voltage 
VOL 
0.4 
V 


(lolTT = +2.1 mA) 


Write Protection 
Voltage 
VTP 
4.0 
4.25 
4.5 
V 


OS1642-12 
OS1642-15 
PARAMETER 
SYMBOL 
UNITS 
NOTES 
MIN 
MAX 
MIN 
MAX 


Read Cycle Time 
tRC 
120 
150 
ns 


Address 
Access Time 
tAA 
120 
150 
ns 


CE Access 
Time 
teEA 
120 
150 
ns 


CE Data Off Time 
tCEZ 
40 
50 
ns 


Output 
Enable Access Time 
toEA 
100 
120 
ns 


Output 
Enable Data Off Time 
toEZ 
40 
50 
ns 


Output 
Enable to DO Low-Z 
toEL 
5 
5 
ns 


CE to DO Low-Z 
tea 
5 
5 
ns 


Output 
Hold from Address 
toH 
5 
5 
ns 


Write Cycle Time 
twc 
120 
150 
ns 


Address 
Setup Time 
tAS 
0 
0 
ns 


CE Pulse Width 
teEW 
100 
120 
ns 


Address 
Hold from End of Write 
tAH 
15 
20 
ns 


Write Pulse Width 
tWEW 
120 
150 
ns 


WE Data Off Time 
tWEZ 
40 
50 
ns 


WE or CE Inactive Time 
tWR 
10 
15 
ns 


Data Setup Time 
tos 
85 
110 
ns 


Data Hold Time High 
tOH 
15 
20 
ns 


AC TEST CONDITIONS 


Input Levels: 
OV TO 3V 
Transition 
Times: 
5 ns 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Capacitance 
on all pins 
C. 
7 
pF 
(except 
DO) 


Capacitance 
on DO pins 
Coo 
10 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


CE or WE at VIH before Power 
tpo 
0 
IJS 
Down 


VPF (Max) to VPF (Min) Vee Fall 
tF 
300 
IJS 
TIme 


VPF (Min) to Vso Vee Fall TIme 
tFB 
10 
IJS 


Vso to VPF (Min) Vee Rise TIme 
tRB 
1 
IJS 


VPF (Min) to VPF (Max) Vee Rise 
tR 
0 
IJS 
TIme 


Power Up 
tREe 
15 
25 
35 
ms 


Expected 
Data Retention 
TIme 
tOR 
10 
years 
4 
(Oscillator 
On) 


READ 


'Rc 


READ 


'Rc 


WRITE 


'Rc 


1. 
All voltages 
are referenced 
to ground. 


2. 
Typical values are at 25°C and nominal supplies. 


3. 
Outputs 
are open. 


4. 
Data retention 
time is at 25°C and is calculated 


from the date code on the device 
package 
plus 
one year. 
The date code XXYY is the year fol- 
lowed by the week of the year in which the d&- 
vice was manufactured. 
For example, 
9225, 
would mean the 25th week of 1992. 


PKG 
24-PIN 


DIM 
MIN 
MAX 


A 
IN. 
1.270 
1.290 


MM 
37.34 
37.85 


B 
IN. 
0.675 
0.700 


MM 
17.15 
17.78 


C 
IN. 
0.315 
0.335 


MM 
8.00 
8.51 


0 
IN. 
0.075 
0.105 


MM 
1.91 
2.67 


E 
IN. 
0.015 
0.030 


MM 
0.38 
0.76 


F 
IN. 
0.120 
0.160 


MM 
3.05 
4.06 


G 
IN. 
0.090 
0.110 


MM 
2.29 
2.79 


H 
IN. 
0.590 
0.630 


MM 
14.99 
16.00 


J 
IN. 
0.008 
0.012 


MM 
0.20 
0.30 


K 
IN. 
0.015 
0.025 


MM 
0.43 
0.58 


DALLAS 
SEMICONDUCTOR 
051643 
Nonvolatile Timekeeping 
RAM 


• Form, fit, and function 
compatible 
with the MK48T08 


TImekeeping 
RAM 


• Integrated 
NV SRAM, real time clock, crystal, 
power 


fail control circuit and lithium energy source 


• Standard 
JEDEC 
bytewide 
8K x 8 static RAM pinout 


• Clock 
registers 
are accessed 
identical 
to the static 


RAM. 
These 
registers 
are resident 
in the eight top 


RAM locations. 


• Totally nonvolatile 
with over 10 years of operation 
in 


the absence 
of power 


• Access 
times of 120 ns and 150 ns 


• Quartz 
accuracy 
±1 minute a month @ 25°C, factory 


calibrated 


• BCO coded 
year, month, date, day, hours, minutes, 


and seconds 


• Power fail write protection 
allows for ±1 0% V cc power 


supply tolerance 


DESCRIPTION 


The OS1643 is an 8K x 8 nonvolatile 
static RAM with a 


full function 
real time clock which are both aocessible 
in 


a bytewide 
format. 
The nonvolatile 
time keeping 
RAM 


is pin and function 
equivalent 
to any JEOEC 
standard 


8K x 8 SRAM. 
The device can also be easily substituted 


in ROM, EPROM and EEPROM sockets providing 
read! 


write nonvolatility 
and the addition of the real time clock 


function. 
The real time clock information 
resides in the 


eight 
uppermost 
RAM locations. 
The 
RTC registers 


contain year, month, date, day, hours, minutes, and se- 
conds data in 24 hour BCD format. 
Corrections 
for the 


PIN ASSIGNMENT 


NC 
1 
28 
Vet; 


A12 
2 
27 
WE 


A7 
3 
26 
CE2 


A6 
4 
25 
A8 


AS 
5 
24 
A9 


A4 
6 
23 
All 


113 
7 
22 
OE 


A2 
8 
21 
Al0 


Al 
Il 
20 
CE 


AO 
10 
19 
D07 


DOO 
11 
18 
D06 


DOl 
12 
17 
DOS 


D02 
13 
16 
DQ4 


GND 
14 
15 
D03 


PIN DESCRIPTION 


AO-A12 
- 
Address 
Input 
CE 
- 
Chip Enable 
CE2 
- 
Chip Enable 
OE 
- 
Output 
Enable 


WE 
- 
Write Enable 


NC 
- 
No Connection 
Vcc 
- 
+5 Volts 
GNO 
- 
Ground 
oaQ-OQ7 
- 
Oata Input/Output 


day of the month and leap year are made automatically. 
The RTC clock registers 
are double 
buffered 
to avoid 


access of incorrect data that can occur during clock up- 
date cycles. 
The double buffered 
system also prevents 
time loss as the timekeeping 
countdown 
continues 
un- 


abated by access to time register 
data. 
The OS1643 


also contains its own power fail circuitry which deselects 
the device when the Vcc supply is in an out of tolerance 
condition. 
This feature 
prevents 
loss of data from un- 


predictable 
system operation 
brought on by low Vcc as 


errant access and update cycles are avoided. 


CLOCK 
OPERATIONS-READING 
THE CLOCK 


While the double buffered register structure 
reduces the 


chance of reading incorrect data, internal updates to the 
OS 1643 clock registers 
should 
be halted before 
clock 


data 
is read to prevent 
reading 
of data 
in transition. 
However, 
halting 
the internal 
dock 
register 
updating 


process 
does 
not affect clock 
accuracy. 
Updating 
is 


halted when a 1 is written into the read bit, the seventh 
most significant 
bit in the control register. 
As long as a 


1 remains in that position, updating is halted. After a halt 


is issued, 
the registers 
reflect 
the count, 
that 
is day, 


date, and time that was current at the moment 
the halt 


command 
was issued. 
However, the internal clock reg- 


isters of the double buffered system continue 
to update 


so that the clock accuracy 
is not affected by the access 


of data. 
All of the OS 1643 registers 
are updated 
simul- 


taneously 
after the dock 
status 
is reset. 
Updating 
is 


within a second 
after the read bit is written 
to zero. 


OSCILLATORAND 
CLOCKCOUNTDOWN 
CHAIN 


POWERMONITOR. 
SWITCHING,AND 
WRITEPROTECTION 


Vcc 
CE 
CE2 
OE 
WE 
MODE 
DO 
POWER 


VIH 
X 
X 
X 
DESELECT 
HIGHZ 
STANDBY 


X 
VIL 
X 
X 
DESELECT 
HIGHZ 
STANDBY 


5VOLTS±100f0 
VIL 
VIH 
X 
VIL 
WRITE 
DATA IN 
ACTIVE 


V1L 
VIH 
V1L 
VIH 
READ 
DATA OUT 
ACTIVE 


VIL 
VIH 
VIH 
VIH 
READ 
HIGHZ 
ACTIVE 


<4.5 VOLTS 
X 
X 
X 
X 
DESELECT 
HIGHZ 
CMOS 
STANDBY 
>VBAT 


<VBAT 
X 
X 
X 
X 
DESELECT 
HIGHZ 
DATA RETENTION 
MODE 


The eighth bit of the control register is the write bit. Set- 
ting the write bit to a 1, like the read bit, halts updates to 
the DS1643 registers. 
The user can then load them with 
the correct day, date and time data in 24 hour BCD for- 
mat. 
Resetting 
the write bit to a 0 then transfers 
those 
values 
to the actual clock counters 
and allows normal 
operation 
to resume. 
Note that both the read bit and 
write bit perform 
similar functions 
and setting both bits 
during the same access cyde will prevent the clock reg- 
isters from updating. 


STOPPING 
AND STARTING 
THE CLOCK 
OSCILLATOR 


The clock oscillator 
may be stopped at any time. 
To in- 
crease 
the shelf life, the oscillator 
can be turned off to 
minimize 
current drain from the battery. 
The OSC bit is 
the MSB for the seconds 
registers. 
Setting it to a 1 stops 
the oscillator. 


Bit 6 of the day byte is the frequency 
test bit. When the 
frequency 
test bit is set to logic "1" and the oscillator 
is 


running, 
the LSB of the seconds 
register will toggle 
at 
512 Hz. When the seconds 
register 
is being read, the 
DOO line will toggle at the 512 Hz frequency 
as long as 
conditions 
for access remain valid (Le., CE low, OE low, 
CE2 high, and address for seconds 
register remain valid 
and stable). 


CLOCK 
ACCURACY 


The DS1643 
is guaranteed 
to keep time accuracy 
to 
within ±1 minute per month at 25°C. 
The clock is cali- 
brated 
at the factory 
by Dallas 
Semiconductor 
using 
special 
calibration 
nonvolatile 
tuning 
elements. 
The 
DS 1643 does not require additional 
calibration 
and tem- 
perature deviations 
will have a negligible 
effect in most 
applications. 
Forthis 
reason, methods offield 
dock cal- 
ibration are not available 
and not necessary. 
Attempts 
to calibrate 
the clock that may be used with similar de- 


vice types 
(MK48T08 
family) 
will not have any effect 
even though the DS 1643 appears 
to accept calibration 
data. 


DATA 
ADDRESS 
FUNCTION 
~ 
86 
85 
84 
83 
~ 
81 
Bo 


1FFF 
- 
- 
- 
- 
- 
- 
- 
- 
YEAR 
00-99 


1FFE 
X 
X 
X 
- 
- 
- 
- 
- 
MONTH 
01-12 


1FFD 
X 
X 
- 
- 
- 
- 
- 
- 
DATE 
01_-31 


1FFC 
X 
FT 
X 
X 
X 
- 
- 
- 
DAY 
01-07 


1FFB 
X 
X 
- 
- 
- 
- 
- 
- 
HOUR 
00-23 


1FFA 
X 
- 
- 
- 
- 
- 
- 
- 
MINUTES 
00-59 


1FF9 
OSC 
- 
- 
- 
- 
- 
- 
- 
SECONDS 
00-59 


1FF8 
W 
R 
- 
- 
- 
- 
- 
- 
CONTROL 
A 


OSC = 
STOP 
BIT 
W 
WRITE 
BIT 
READ BIT 
UNUSED 


Bits 0 through 
5 of control 
register A are not dedicated 
to any particular 
function 
and can be used as normal 
RAM 
bits. 


The OS1643 is in the read mode whenever 
WE (write 
enable) 
is high, CE (chip enable) 
is low and CE2 (chip 
enable 2) is high. The device architecture 
allows ripple- 


through access to any of the address locations in the NV 
SRAM. 
Valid data will be available 
at the DO pins within 
tAA after the last address 
input is stable, providing 
that 
the CE, CE2 and OE access times are satisfied. 
If CE, 
CE2, or OE access times are not met, valid data will be 
available 
at the latter of chip enable access (teEA) or at 
output enable access time (toEA). The state of the data 
!!!e.utIoutput 
pins (DO) is controlled 
by CE, CE2, and 
OE. 
If the outputs 
are activated 
before tAA, the data 
lines are driven to an intermediate 
state until tAA' If the 
address inputs are changed while CE, CE2, and OE re- 
main valid, output data will remain valid for output data 
hold time (toH) but will then go indeterminate 
until the 
next address 
access. 


The OS1643 
is in the write 
mode whenever 
WE, CE, 
and CE2 are in their active state. 
The start of a write is 
referenced 
to the latter occurring 
transition 
of WE, CE, 
or CE2. 
The addresses 
must be helcl valid throughout 
the cycle. 
CE, CE2, or WE must return inactive 
for a 
minimum 
of tWR prior to the initiation of another read or 
write cycle. 
Data in must be valid tos prior to the end of 
write and remain valid for tOHafterward. 
In a typical ap- 


plication, the OE signal will be high during a write cycle. 
However, 
OE can be active provided 
that care is taken 
with the data bus to avoid bus contention. 
If OE is low 
prior to WE transitioning 
low the data bus can become 
active with read data defined 
by the address 
inputs. 
A 
low transition 
on WE will then disable the outputs twEZ 
after WE goes active. 


When VCCIis within nominal limits (VCC> 4.5 volts) the 
OS1643 can be accessed 
as described 
above by read 
or write cycles. 
However, when VCCIis below the power 
fail point VPF (point at which write protection 
occurs) the 
internal 
clock registers 
and RAM is blocked 
from 
ac- 
cess. 
This is accomplished 
internally 
by inhibiting 
ac- 
cess via the CE and CE2signals. 
When VCCIfalls below 
the level of the internal 
battery 
supply, 
power 
input is 
switched 
from the V CCI pin to the internal 
battery 
and 
clock activity, RAM, and clock data are maintained 
from 
the battery until VCC1is returned 
to nominal 
level. 


The OS 1643 has a self contained 
lithium power source 
that is designed to prOVide energy for clock activity, and 
clock and RAM data retention 
when the VCCI supply is 
not present. 
The capability 
of this internal power supply 
is sufficient 
to power the OS1643 continuously 
for the 
life of the equipment 
in which it is installed. 
For specifi- 


cation purposes, 
the life expectancy 
is 10 years at 25°C 
with the internal clock oscillator 
running in the absence 
of VCCI power. 
The 
OS1643 
is shipped 
from 
Dallas 
Semiconductor 
with the clock oscillator 
turned 
off, so 
the expected 
life should be considered 
to start from the 
time the clock oscillator 
is first turned on. Actual life ex- 
pectancy 
of the OS1643 will be much longer 
than 
10 
years 
since no internal 
lithium 
battery 
energy 
is con- 


sumed when VCCI is present. 
In fact, in most applica- 
tions, the life expectancy 
of the OS 1643 will be approxi- 
mately equal to the shelf life (expected 
useful life of the 
lithium battery with no load attached) 
of the lithium bat- 
tery which may prove to be as long as 20 years. 


ABSOLUTE 
MAXIMUM 
RATINGS· 
VOLTAGE 
ON ANY PIN RELATIVE 
TO GROUND 
OPERATING 
TEMPERATURE 
STORAGE 
TEMPERATURE 
SOLDERING 
TEMPERATURE 


-0.3V TO +7.0V 
OOCTO +70oC 


-20°C TO +70oC 
260°C 
FOR 10 SECONDS 


• This is a stress 
rating 
only and functional 
operation 
of the device 
at these 
or any other conditions 
above 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maxi- 
mum rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
Vcc 
4.5 
5.0 
5.5 
V 
1 


Logic 1 Voltage All Inputs 
VIH 
2.2 
Vcc+0.3 
V 


Logic 0 Voltage All Inputs 
VIL 
-0.3 
0.8 
V 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Average 
Vcc Power Supply 
ICC1 
30 
55 
mA 
2,3 
Current 


TTL Standby 
Current 
(CE = V1H, 
ICC2 
3 
6 
mA 
2,3 
CE2=Vld 


CMOS Standby 
Current 
ICC3 
2 
4.0 
mA 
2,3 
(CE=V Cc-0.2V, CE2=GND+0.2V) 


Input Leakage 
Current 
(any input) 
IlL 
-1 
+1 
~ 


Output 
Leakage 
Current 
101. 
-1 
+1 
J.lA 


Output Logic 1 Voltage 
VOH 
2.4 
V 
(lOUT = -1.0 mA) 


Output 
Logic 0 Voltage 
VOl. 
0.4 
V 
(lOUT = +2.1 mA) 


Write Protection 
Voltage 
VTP 
4.0 
4.25 
4.5 
V 


051643-12 
051643-15 


PARAMETER 
SYMBOL 
UNITS 
NOTES 


MIN 
MAX 
MIN 
MAX 


Read Cycle Time 
tRC 
120 
150 
ns 


Address 
Access 
Time 
tAA 
120 
150 
ns 


CE and CE2 Access Time 
tCEA 
120 
150 
ns 


CE and CE2 Data Off Time 
teEZ 
40 
50 
ns 


Output 
Enable Access 
Time 
toEA 
100 
120 
ns 


Output 
Enable Data Off Time 
taEZ 
40 
50 
ns 


Output 
Enable to DO Low-Z 
toEL 
5 
5 
ns 


CE and CE2 to DO Low-Z 
teEL 
5 
5 
ns 


Output 
Hold from Address 
toH 
5 
5 
ns 


Write Cycle Time 
twc 
120 
150 
ns 


Address 
Setup Time 
tAS 
0 
0 
ns 


CE and CE2 Pulse Width 
teEW 
100 
120 
ns 


Address 
Hold from End of Write 
tAH 
15 
20 
ns 


Write Pulse Width 
tWEW 
120 
150 
ns 


WE Data Off Time 
twEZ 
40 
50 
ns 


WE or CE Inactive Time 
tWR 
10 
15 
ns 


Data Setup Time 
tos 
85 
110 
ns 


Data Hold Time High 
tOH 
15 
20 
ns 


AC TEST CONDITIONS 


Input Levels: 
OV TO 3V 
Transition 
Times: 
5 ns 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Capacitance 
on all pins 
CI 
7 
pF 


(except 
DO) 


Capacitance 
on DO pins 
Coo 
10 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


CE2, CE or WE at VIH before 
tpo 
0 
Ils 
Power Down 


VPF (Max) to VPF (Min) Vcc 
Fall 
tF 
300 
J.1S 
Time 


VPF (Min) to Vso Vcc 
Fall Time 
tFB 
10 
J.1S 


Vso to VPF (Min) Vcc 
Rise Time 
tRB 
1 
Ils 


VPF (Min) to VPF (Max) Vcc 
Rise 
tR 
0 
Ils 
Time 


Power Up 
tREC 
15 
25 
35 
ms 


Expected 
Data Retention 
Time 
tOR 
10 
years 
4 
(Oscillator 
On) 


READ 


'Rc 


READ 


'Rc 


WRITE 


'Rc 


The CE2 control signal functions 
exactly the same as the CE signal except that the logic for active and inactive levels 
are exactly opposite. 
All parameters 
dimensioned 
to CE apply to CE2 with the opposite 
active state. 


NOTE 
The CE2 control signal functions 
exactly the same as the CE signal except that the logic for active and inactive levels 
are exactly 
opposite. 
All parameters 
dimensioned 
to CE apply to CE2 with the opposite 
active state. 


NOTE 
The CE2 control signal functions 
exactly the same as the CE signal except that the logic for active and inactive levels 
are exactly opposite. 
All parameters 
dimensioned 
to CE apply to CE2 with the opposite 
active state. 


1. 
All voltages are referenced to ground. 


2. 
Typical values are at 25°C and nominal supplies. 


3. 
Outputs are open. 


4. 
Data retention time is at 25°C and is calculated 
from the date code on the device package plus 
one year. The date code xx:fY is the year fol- 
lowed by the week of the year in which the de- 
vice was manufactured. For example, 9225, 
would mean the 25th week of 1992. 


PKG 
28-PIN 


DIM 
MIN 
MAX 


A 
IN. 
1.470 
1.490 
MM 
37.34 
37.85 


B 
IN. 
0.675 
0.700 


MM 
17.15 
17.78 


C 
IN. 
0.315 
0.335 


MM 
8.00 
8.51 


0 
IN. 
0.075 
0.105 
MM 
1.91 
2.67 


E 
IN. 
0.015 
0.030 
MM 
0.38 
0.76 


F 
IN. 
0.120 
0.160 
MM 
3.05 
4.06 


G 
IN. 
0.090 
0.110 
MM 
2.29 
2.79 


H 
IN. 
0.590 
0.630 
MM 
14.99 
16.00 


J 
IN. 
0.008 
0.012 


MM 
0.20 
0.30 


K 
IN. 
0.015 
0.025 


MM 
0.43 
0.58 


PRELIMINARY 


DALLAS 
SEMICONDUCTOR 
082404 
EconoRAM Time Chip 


FEATURES 


• Unique 1-wire interface 
requires only one port pin for 
communication 


• Contains 
real-time 
clock/calendar 
in binary format 


• 4096 bits of SRAM organized 
in 16 pages, 256 bits per 
page 


• Interval 
timer 
can 
automatically 
accumulate 
time 
when power is applied 


• Programmable 
cycle 
counter 
can 
accumulate 
the 
number 
of system 
power-On/off 
cycles 


• Programmable 
alarms 
can be set to generate 
inter- 
rupts for interval timer, real-time 
clock, and/or 
cycle 
counter 


• Write protect feature provides tamper-proof 
time data 


• Programmable 
expiration 
date that will limit access to 
SRAM and timekeeping 


• Oata integrity assured with strict read/write 
protocols 


• 3-wire 
I/O available 
for high speed data communica- 
tions 


• Unique 64-bit factory 
lasered 
ROM available 


• Space-saving 
16-pin SOIC package 


• Operating 
temperature 
range 
from 
-20' C to +85' C 


• Operating 
voltage 
range from 2.8 to 5.5 Volts 


DESCRIPTION 
The OS2404 EconoRAM 
Time Chip offers a simple so- 


lution for storing 
and retrieving 
vital data and time in- 
formation 
with minimal 
hardware. 
The OS2404 con- 
tains a unique 
lasered 
ROM, real-time 
clock/calendar, 
interval 
timer, cycle counter, 
programmable 
interrupts 
and 4096 bits of 5RAM. 
Two separate 
ports are pro- 


vided for communication, 
1-wire and 3-wire. 
Using the 


1-wire port, only one pin is required for communication, 
and 
the 
lasered 
ROM 
can 
be read 
even 
when 
the 
052404 
is without power. The 3-wire port provides 
high 


IRQ 


RST 


DQ 


I/O 


ClK 


NC 


GND 


VCC 


Xl 


X2 


GND 


NC 


1HZ 


VBATO 


VBATB 


PIN DESCRIPTION 


Pin # 
Pin Name 
Pin 1&16 
- Vcc 
Pin 2 
-IRQ 
Pin3 
- RST 
Pin 4 
-OQ 
Pin 5 
- VO 
Pin 6 
-CLK 
Pin 7 & 12 
- NC 
Pin8& 
13 
-GNO 


Pin 9 
- VBATB 
Pin 10 
- VBATO 
Pin 11 
- 1 Hz 
Pin 14 & 15 
- Xl,X2 


Description 
2.8 to 5.5 Volts 
Interrupt 
Output 
3-Wire 
Reset Input 
3-Wire 
Input/Output 
1-wire Input/Output 
3-Wire Clock Input 
No Connection 
Ground 
Battery Backup 
Input 
Battery Operate 
Input 
1 Hz Output 
Crystal Connections 


speed communication 
using the traditional 
Oallas Semi- 
conductor 3-wire interface. 
With either interface, a strict 


protocol for accessing 
the 052404 
insures data integri- 


ty. Utilizing backup energy sources, the data is nonvola- 
tile and allows for stand-alone 
operation. 


The 052404 
features 
can be used to create 
a stop- 


watch, alarm clock, time and date stamp, logbook, hour 


meter, calendar, 
system 
power cycle timer, expiration 
timer, and event scheduler. 


Pin 
Symbol 
Description 


Pin 1 & 16 
Vee 
Power 
Input 
pins 
for Vee operate 
mode. 2.8 to 5.5 volts operation. 
Either 
pin can be used for Vee. 
Only one is required for normal operation. 
(See 
VBATO pin description 
and ·Power 
Control" 
section). 


Pin 2 
IRQ 
Interrupt 
output 
pin: 
Open drain. 


Pin 3 
RST 
Reset Input 
pin for 3-wire operation. 
(See •Parasite 
Power" section.) 


Pin 4 
DQ 
Data Input/output 
pin for 3-wire operation. 


PinS 
VO 
Data input/output 
for 1-wire operation: 
Open drain. (See ·Parasite 
Power" 
section.) 


Pin 6 
ClK 
Clock 
input 
pin for 3-wire operation. 


Pin 7 & 12 
NC 
No connection 
pins. 


Pin 8, 13 
GND 
Ground 
pin: 
Either pin can be used for ground. 


Pin 9 
VBATB 
Ba«ery 
backup 
input 
pin: 
Battery voltage 
can be 2.8 to 5.5 volts. (See 
VBATO pin description 
and ·Power Control" 
section.) 


Pin 10 
VBATO 
Ba«ery 
operate 
Input 
pin for 2.8 to 5.5 volt operation. 
The Vee & VBATB 
pins must be grounded 
when this pin is used to power the chip. 
(See ·Power 
Control" 
section.) 


Pin 11 
1Hz 
1 Hz square 
wave 
output: 
Open drain. 


Pin 14,15 
X1,X2 
Crystal 
pins. 
Connections 
for a standard 
32.768 kHz quartz crystal, 
Daiwa 
part number 
DT-26S (be sure to request 
6 pF 
load capacitance). 
Crystals 
may be ordered directly from Dallas Semiconductor. 
Part number 
is DS9032. 
NOTE: X1 and X2 are very high impedance 
nodes. 
It is recommended 
that 
they and the crystal be guard-ringed 
with ground and that high frequency 
signals be kept away from the crystal area. 


OVERVIEW 
The DS2404 has four main data components: 
1) 64-bit 
lasered ROM, 2) 256-bit scratchpad, 
3) 4096-bit SRAM, 


and 4) timekeeping 
registers. 
The timekeeping 
section 
utilizes an on-chip 
oscillator 
that is connected 
to an ex- 
ternaI32.768 
kHz crystal. The SRAM and timekeeping 


registers 
reside 
in one contiguous 
address 
space re- 
ferred to hereafter 
as memory. 
All data is read and writ- 
ten least significant 
bit first. 


Two communication 
ports are provided, 
a 1-wire port 
and a 3-wire port. A port selector 
determines 
which of 
the two ports is being used. The communication 
ports 


and the ROM are parasite-powered 
via VO, RST, or 
Vee. This allows the ROM to be read in the absence 
of 
power. The ROM data is accessible 
only through 
the 
1-wire port. The scratch pad and memory are accessible 


via either port. 


Ifthe 3-wire port is used, the master provides one offour 
memory 
function 
commands: 
1) read memory, 2) read 
scratchpad, 
3) write scratchpad, 
or 4) copy scratch pad. 


The only way to write memory is to first write the scratch- 


pad and then copy the scratchpad 
data to memory. (See 
Figure 6.) 


If the 1-wire port is used, the memory functions 
will not 
be available 
until the ROM function 
protocol 
has been 
established. 
This protocol is described 
in the ROM func- 


tions flow chart (Figure 9). The master must first provide 
one of four ROM function commands: 
1) read ROM, 2) 


match ROM, 3) search 
ROM, or 4) skip ROM. 
After a 
ROM 
function 
sequence 
has 
been 
successfully 
executed, 
the memory functions 
are accessible 
and the 
master 
may then provide 
anyone 
of the four memory 
function 
commands. 


The ·Power Control" section provides for two basic pow- 
er configurations, 
battery operate mode and Vee oper- 


ate mode. The battery operate mode utilizes one supply 


connected 
to VBATO' The Vee operate mode may utilize 
two supplies; 
the primary supply connects to Vee and a 


backup supply connects 
to VBATB. 


i-------------l 
I 
{ 


I 
I 


64-BIT 
I 
PARASITE- 
110 
ROM 
FUNCTION 
POWERED 
l-WIRE 
CONTROL 
LASERED 
I 
PORT 
ROM 
CIRCUITRY 
I 
r------.J 


I 
I 
I 


MEMORY 
256-BIT 
PORT 
I 
FUNCTION 
SCRATCH 
PAD 
RST 
SELECTOR 
CONTROL 


3-WIRE 
ClK 
I 


PORT 
I 
DO 
I 
L _______ 
-l 


MEMORY 
III 
Vcc 


VBATB 
POWER 


VBAlO 
CONTROL 
4096-Brr 
SRAM 
GND 


COMMUNICATION 
PORTS 
Two communication 
ports are provided, 
a 1-wire 
and a 
3-wire 
port. 
The advantages 
of using the 1-wire 
port 
are as follows: 
1) provides access to the 64-bit 
lasered 
ROM, 
2) consists 
of a single 
communication 
signal 


(I/O), and 3) multiple devices 
may be connected 
to the 
1-wire bus. The 1-wire bus has a maximum data rate of 


16.6K bits/second 
and requires 
one 5Kn 
external 
pul- 


lup. 


The 3-wire port consists ofthree 
signals, RST, CLK, and 


DO. RST is an enable 
input, DO is bidirectional 
serial 


data, and the CLK input is used to clock in or out the seri- 
al data. The advantages 
of using the 3-wire port are 1) 


high data transfer rate (2 MHz), 2) simple timing, and 3) 
no external 
pUll-up reqUired. 


Port selection 
is accomplished 
on a first-come, 
first- 
serve basis. Whichever 
port comes out of reset first will 
obtain control. 
For the 3-wire port, this is done by bring- 


ing RST high. For the 1-wire port, this is done on the first 
falling edge of I/O after the reset and presence 
pulses. 


(See "1-Wire Signalling" 
section.) 


PARASITE 
POWER 
The block diagram 
(Figure 1) shows the parasite-pow- 


ered circuitry. This circuitry ·steals" power whenever 
the 


I/O, RST, or Vcc pins are high. 
When using the 1-wire 
port in battery operate mode, RST and Vcc provide 
no 


power since they are low. However, 
I/O will prOVide suf- 
ficient power as long as the specified timing and voltage 


requirements 
are met. The advantages 
of parasite pow- 
er are two-fold: 
1) by parasiting 
off these pins, battery 


power is conserved 
and 2) the ROM may be read in ab- 


sence of normal power. For instance, 
in battery-operate 
mode, if the battery fails, the ROM may still be read nor- 


mally. 


In battery-backed 
mode, if Vcc fails, the portswitches 
in 


the battery but inhibits communication. 
In order to read 
the 
ROM, the parasite-powered 
circuitry 
must be al- 


lowed to power down. This may be done by insuring that 


I/O, RST. and Vcc are all low for:» 
1 s. The ROM may 
then be read normally over the 1-wire port. 


64-BIT LASERED 
ROM 
Each DS2404 
contains 
a unique 
ROM code that is 64 
bits long. The first eight bits are a 1-wire family 
code 


(DS2404 code is 04h). The next 48 bits are a unique se- 


rial number. The last eight bits are a CRC of the first 56 


bits. (See Figure 2.) 


The 1-wire CRC is generated 
using a polynomial 
gener- 
ator consisting 
of a shift 
register 
and XOR gates 
as 
shown in Figure 3. The polynomial 
is X8 + X5 + X4 + 1. 


Additional 
information 
about the Dallas 
1-Wire 
Cyclic 
Redundancy 
Check 
is available 
in an application 
note 


entitled ·Understanding 
and Using Cyclic Redundancy 


Checks 
with 
Dallas 
Semiconductor 
Touch 
Memory 
Products". 


The shift register bits are initialized 
to zero. Then start- 
ing with the least significant 
bit ofthe family code. one bit 


at a time is shifted in. After the 8th bit of the family code 
has been entered, then the serial number is entered. Af- 


ter the 48th bit of the serial number 
has been entered, 


the shift register contains the CRC value. Shifting in the 
eight bits of CRC should 
return the shift register to all 


zeros. 


0$2404 
FAMILY 
04h 
CODE 


48-BIT 
SERIAL 
UNIQUE 
NUMBER 
NUMBER 


CRC 
8 BITS 


MSB 


OS2404 


MEMORY 
MAP 
Figure 
4 


SCRATCHPAO {I 
PAGE 
NOTE: Each page is 32 bytes (256 bits). The hex values 
represent 
the starting 
address for each page or register. 


I 
PAGEl 
OOOOh 


I 
PAGE 2 
0020h 


I 
PAGE 3 
0040h 
I 
PAGE 4 
0060h 


I 
PAGES 
0080h 


I 
PAGE 
6 
OOAOh 
PAGE 
17 
TIMEKEEPING 
REGISTERS 
I 
PAGE 
7 
OOCOh 
0200h • 


STATUS 
REGISTER 
I 
PAGE 
8 
OOEOh 
CONTROL 
REGISTER 
0201h 


MEMORY 
I 
PAGE 
9 
0100h 


I 


REAl-TIME 
0202h 


PAGE 
10 
0120h 
COUNTER 
REGISTERS 


I 
PAGE 
11 
0140h 
INTERVAL 
TIME 
0207h 
COUNTER 
REGISTERS 
I 
PAGE 
12 
0160h 


CYCLE 
020Ch 
I 
PAGE 
13 
0180h 
COUNTER 
REGISTERS 


I 
PAGE 
14 
01AOh 
REAl-TIME 
I 


0210h 
ALARM 
REGISTERS 
I 
PAGE 
15 
01COh 
INTERVAL 
TIME 
0215h 
I 
PAGE 
16 
ALARM 
REGISTERS 
01EOh 
I 
I 
PAGE 
17 
0200h 
CYCLE 
021Ah 
ALARM 
REGISTERS 


STATUS 
REGISTER 


7 
6 
5 
4 
3 
2 
0 


X 
X 
CCE 
ITE 
ATE 
CCF 
ITF 
RTF 
I 
0200h 


CONTROL 
REGISTER 


7 
6 
5 
4 
3 
2 
0 


I 
I :,:~; I 


AUTO 
I 
0201h 
DSEL 
MAN 
OSC 
RO 
WPC 
WPI 
WPR 


MEMORY 
The memory 
map in Figure 4 shows a page (32 bytes) 


called 
the scratchpad 
and 
17 pages 
called 
memory. 


Pages 1 through 
16 each contain 32 bytes which make 
up the 4096-bit SRAM. Page 17 has only 30 bytes which 


contain the timekeeping 
registers. 


The scratch pad is an additional 
page of memory 
that 


acts as a buffer when writing 
to memory. 
Data is first 
written to the scratch pad where it can be read back. Af- 


ter the data has been verified, 
a copy scratchpad 
com- 


mand will transfer the data to memory. This process 
in- 
sures data integrity when modifying 
the memory. 


TIMEKEEPING 
A 32,768 
Hz crystal oscillator 
is used as the time base 
for the timekeeping 
functions. 
The oscillator 
can be 


turned on or off by an enable bit in the control register. 
The oscillator 
must be on for the real time clock, interval 
timer, cycle counter 
and 1 Hz output to function. 


The timekeeping 
functions 
are double 
buffered. 
This 
feature allows the master to read time or count without 


the data changing 
while it is being read. To accomplish 
this, a snapshot 
of the counter 
data is transferred 
to 
holding registers which the user accesses. 
This occurs 
after the eighth bit of the Read Memory 
Function com- 
mand. 


Real-Time 
Clock 
The real-time 
clock is a 5-byte binary counter. 
It is in- 
cremented 
256 times per second. The least significant 
byte is a count of fractional 
seconds. 
The upper four 
bytes are a count of seconds. 
The real-time 
clock can 


accumulate 
136 years of seconds 
before 
rolling over. 
Time/date 
is represented 
by the number 
of seconds 


since a reference 
point which is determined 
by the user. 
For example, 
12:00A.M., 
January 
1,1970 
could be a 
reference 
point. 


Interval Timer 
The interval timer is a 5-byte binary counter. When en- 
abled, it is incremented 
256 times per second. The least 


significant 
byte is a count of fractional 
seconds. 
The in- 
terval timer can accumulate 
136 years of seconds 
be- 


fore rolling over. The interval timer has two modes of op- 
eration which are selected 
by the AUTO/MAN 
bit in the 
control 
register. In the auto mode, the interval timer will 
begin 
counting 
after the VO line has been high for a 
period oftimedetermined 
by the DSEL bit in the control 


register. Similarly, the interval timerwill 
stop counting af- 


ter the VO line has been low for a period of time deter- 


mined by the DSEL bit. In the manual mode, time accu- 
mulation 
is controlled 
by the STOP/START 
bit in the 


control reg ister. 


NOTE: 
For auto mode operation, 
the high level on the 
VO pin must be greater than or equal to 70% of V cc or 


VSATO· 


Cycle Counter 
The cycle counter 
is a 4-byte 
binary 
counter. 
It incre- 


ments after the falling edge of the VO line if the appropri- 
ate VO line timing has been met. This timing is selected 


by the DSEL bit in the control 
register. 
(See "Status/ 
Control" section). 


NOTE: 
For cycle counter 
operation, 
the high level on 


the VO pin must be greater than or equal to 70% of Vcc 


orVSATO' 


Alarm Registers 
The alarm registers for the real-time 
clock, interval tim- 
er, and cycle counter 
all operate 
in the same manner. 


When the value of a given counter equals the value in its 
associated 
alarm register, the appropriate 
flag bit is set 
in the status register. If the corresponding 
interrupt 
en- 


able bit(s) in the status register is set, an interrupt isgen- 
erated. If a counter and its associated 
alarm register are 
write protected when an alarm occurs, access to the de- 
vice 
becomes 
limited. 
(See 
"Status/Control", 
"Inter- 
rupts", and the "Programmable 
Expiration" 
sections.) 


STATUS/CONTROL 
REGISTERS 
The status and control registers are the first two bytes of 


page 17 (see "Memory 
Map", Figure 4). 


Don't care bits 
Read Only 


o I=I_l,m._k.~~ 


1 
ITF 
Interval timer alarm flag 


2 
CCF 
Cycle counter alarm flag 


When 
a given alarm occurs, 
the corresponding 
alarm 


flag is set to a logic 1. The alarm flag(s) 
is cleared 
by 


reading the status register. 


31 =I_,_,;~;m_"~._. 


4 
lTE 
Interval timer interrupt enable 


5 
CCE 
Cyciecounterinterruptenable 


Writing any of the interrupt enable bits to a logic 0 will al- 
Iowan 
interrupt condition 
to be generated 
when its cor- 


responding 
alarm flag is set (see "Interrupts" 
section). 


Setting a write protect 
bit to a logic 1 will permanently 


write protect the corresponding 
counter and alarm reg- 


isters, 
all write protect 
bits, and 
additional 
bits in the 


control register. The write protect bits can not be written 
in a normal manner (see "Write Protect/Programmable 
Expiration" 
section). 


3~ 
ReadOnly 


If a programmable 
expiration 
occurs and the read only 
bit is set to a logic 1, then the OS2404 becomes 
read 


only. If a programmable 
expiration 
occurs and the read 


only bit is a logic 0, then only the 64-bit lasered ROM can 


be accessed 
(see "Write Protect/Programmable 
Expira- 


tion" section). 


4/0SCI 
Oscillator Enable 


This bit controls the crystal oscillator. When set to a logic 
1, the oscillator 
will start operation. 
When the oscillator 
bit is a logic 0, the oscillator 
will stop. 


51 
AUTOtmR I Automatic~ 
Mode 


When this bit is set to a logic 1, the interval timer is in au- 
tomatic mode. In this mode, the interval timer is enabled 


by the 110 line. When this bit is set to a logic 0, the inter- 
valtimer 
is in manual mode. In this mode the interval tim- 


er is enabled 
by the STOP/START 
bit. 


61 
STOPiSTART I StopfSiarl (in Manual Mode) 


If the interval timer is in manual mode, the interval timer 
will start counting 
when this bit is set to a logic 0 and will 


stop counting when set to a logic 1. If the interval timer is 
in automatic 
mode, this bit has no effect. 


71 DSELI 
Delay Select Bit 


This bit selects the delay that it takes for the cycle count- 
6 


er and the interval timer (in auto mode) to see a transi- 
tion on the 110 line. When this bit is set to a logic 1• the 


delay time is 123 ± 2 ms. This delay allows communica- 
tion on the 110 line without starting or stopping 
the inter- 


val timer and without 
incrementing 
the cyde 
counter. 


When this bit is settoa 
logic 0, thedelaytimeis3.5±0.5 


ms. 


MEMORY 
FUNCTION 
COMMANDS 
The "Memory Function FlowCharf' 
(Figure 6) describes 


the 
protocols 
necessary 
for accessing 
the 
memory. 


Two examples 
follow the flowchart. 
Three address 
reg- 


isters are provided 
as shown in Rgure 
5. The first two 


registers 
represent 
a 16-bit target address 
(TAl, 
TA2). 


The third register 
is the ending 
offset/data 
status byte 
(El5). 


The target address 
points to a unique byte location 
in 
memory. The first five bits of the target address 
(T4:TO) 


represent 
the byte offset within a page. This byte offset 


points to one of 32 possible byte locations within a given 
page. For instance, 
OOOOObpoints to the first byte of a 


page where as 11111b would point to the last byte of a 
page. 


The third register 
(El5) is a read only register. The first 
five bits (E4: EO)ofthis 
register are called the ending off- 


set. The ending offset is a byte offset within a page (1 of 


32 bytes). Bit 5 (PF) is the partial byte flag. Bit 6 (OF) is 
the overflow 
flag. 
Bit 7 (AA) 
is the authorization 
ac- 


cepted flag. 


DS2404 


ADDRESS 
REGISTERS 
Figure 5 


7 
6 
5 
4 
3 
2 
0 


TARGET 
ADDRESS 
(TAl) I 
T7 
T6 
T5 
T4 
T3 
T2 
T1 
TO 


TARGET 
ADDRESS' 
(TA2) I 
T15 
T14 
T13 
T12 
Tll 
Tl0 
T9 
T8 


ENDING 
ADDRESS 
WITH I 
AA 
OF 
PF 
E4 
E3 
E2 
El 
EO 
DATA STATUS 
(EIS) 
(READ 
ONLY) 


Write 
Scratch 
pad Command 
[OFh] 


After issuing 
the write scratchpad 
command, 
the user 


must first provide the 2-byte target address, followed by 
the data to be written to the scratchpad. 
The data will be 


written 
to the 
scratchpad 
starting 
at the 
byte 
offset 


(T4:TO). The ending offset (E4: EO)will be the byte offset 
at which the host stops writing data. The maximum 
end- 


ing offset is 11111b (31d). If the host attempts 
to write 


data past this maximum 
offset, the overflow 
flag (OF) 


will be set and the remaining 
data will be ignored. 
If the 


user writes an incomplete 
byte and an overflow 
has not 


occurred, 
the partial byte flag (PF) will be set. 


Read Scratchpad 
Command 
[AAh] 


This command 
may be used to verify scratchpad 
data 


and target 
address. 
After issuing the read scratchpad 


command, 
the user may begin reading. 
The first 
two 


bytes will be the target address. The next byte will be the 
ending 
offset/data 
status 
byte 
(El5) 
followed 
by the 


scratch pad data beginning 
at the byte offset (T4: TO). 


The user may read data until the end of the scratchpad 
after which the data read will be all logic 1'So 


Copy 
Scratchpad 
[55h] 


This command 
is used to copy data from the scratchpad 


to memory. 
After 
issuing 
the copy 
scratchpad 
com- 


mand, the user must provide a 3-byte authorization 
pat- 


tern. This pattern must exactly match the data contained 


in the three address registers 
(TA1, TA2, El5, in that or- 


der). If the pattern matches, 
the AA (Authorization 
Ac- 


cepted) 
flag will be set and the copy will begin. At this 


point, the part will go into a T X mode, transmitting 
a logic 


1 to indicate the copy is in progress. 
A logic 0 will be 


transmitted 
after the data has been copied. Any attempt 


to reset the part will be ignored while the copy is in prog- 


ress. 
Copy typically 
takes 30 J.lS. 


The data to be copied 
is determined 
by the three ad- 


dress 
registers. 
The scratchpad 
data from the begin- 


ning offset through 
the ending 
offset, will be copied to 


memory, starting at the target address. 
Anywhere 
from 


2 to 32 bytes may be copied to memory 
with this com- 


mand. Whole bytes are copied even if only partially writ- 
ten. The AA flag will be cleared only by executing 
a write 


scratchpad 
command. 


Read Memory 
[FOh] 
The read memory 
command 
may be used to read the 


entire 
memory. 
After 
issuing 
the command, 
the user 


must provide 
the 2-byte 
target 
address. 
After the two 


bytes, the user reads data beginning 
from the target ad- 


dress and may continue 
until the end of page 17. After 


the end of page 17. logic 1's will be read. 
Itis important 


to realize that the target address 
registers 
will contain 
the address 
provided. 
The 
ending 
offset/data 
status 
byte is unaffected. 


MEMORY 
FUNCTION 
EXAMPLES 


Example 
1: 
Write one page of data to page 16 
Read page 16 (3-wire port) 


MASTER 
MODE 
DATA (LSB FIRST) 
COMMENTS 


TX 
Reset 
Master pulses 
RST low 


TX 
OFh 
Issue "write scratchpad" 
command 


TX 
EOh 
TA1. beginning 
offset=O 


TX 
01h 
TA2. address=01 
EOh 


TX 
<32 data bytes> 
Write 1 page of data to scratchpad 


TX 
Reset 
Master pulses RST low 


TX 
AAh 
Issue "read scratchpad" 
command 


RX 
EOh 
Read TA 1, beginning 
offset=O 


RX 
01h 
Read TA2, address=01 
EOh 


RX 
1Fh 
Read ElS, ending offset:=31d, flags=O 


RX 
<32 data bytes> 
Read scratchpad 
data and verify 


TX 
Reset 
Master pulse RST low 


TX 
55h 
Issue "copy scratchpad" 
command 


TX 
EOh 
TA1 
} 


TX 
01h 
TA2 
AUTHORIZATION 
CODE 


TX 
1Fh 
ElS 


RX 
<busy 
indicator> 
Wait until 00=0 
(-30 
flS typical) 


TX 
Reset 
Master pulse RST low 


TX 
FOh 
Issue "read memory" 
command 


TX 
EOh 
TA1, beginning 
offsel=O 


TX 
01h 
TA2, address=01 
EOh 


RX 
<32 data bytes> 
Read memory 
page 16 and verify 


TX 
Reset 
Master pulse RST low, done 


Example 
2: 
Write two data bytes to memory 
locations 
0026h and 0027h (the seventh 
and eighth bytes of page 2). 


Read entire memory 
(1-wire port). 


MASTER 
MODE 
DATA (LSB FIRST) 
COMMENTS 


TX 
Reset 
Reset pulse (480-960 
fJS) 


RX 
Presence 
Presence 
pulse 


TX 
CCh 
Issue "skip ROM" command 


TX 
OFh 
Issue "write scratchpad" 
command 


TX 
26h 
TA 1, beginning 
offset=6 


TX 
OOh 
TA2,address=OO26h 


TX 
<2 data bytes> 
Write 2 bytes of data to scratch pad 


TX 
Reset 
Reset pulse 


RX 
Presence 
Presence 
pulse 


TX 
CCh 
Issue "skip ROM" command 


TX 
AAh 
Issue "read scratchpad" 
command 


RX 
26h 
Read TA 1, beginning 
offset=6 


RX 
OOh 
Read TA2, address=OO26h 


RX 
07h 
Read ElS, ending offset=7, flags=O 


RX 
<2 data bytes> 
Read scratchpad 
data and verify 


TX 
Reset 
Reset pulse 


RX 
Presence 
Presence 
pulse 


TX 
CCh 
Issue "skip ROM" command 


TX 
55h 
Issue "copy scratchpad" 
command 


TX 
26h 
TA1 
} 
TX 
OOh 
TA2 
AUTHORIZATION 
CODE 


TX 
07h 
ElS 


RX 
<busy 
indicator> 
Wait until 0 


TX 
Reset 
Reset pulse 


RX 
Presence 
Presence 
pulse 


TX 
CCh 
Issue "skip ROM" command 


TX 
FOh 
Issue "read memory" 
command 


TX 
OOh 
TA1, beginning 
offset=O 


TX 
OOh 
TA2, address=OOOOh 


RX 
<542 
bytes> 
Read entire memory 


TX 
Reset 
Reset pulse 


RX 
Presence 
Presence 
pulse, done 


WRITE 
PROTECT/PROGRAMMABLE 
EXPIRATION 
The 
write 
protect 
bits 
(WPR, 
WPI, 
WPC) 
provide 
a 


means of write protecting 
the timekeeping 
data and lim- 


iting access to the OS2404 when an alarm occurs (pro- 


grammable 
expiration). 


The write protect bits may not be written by performing 
a 
single 
copy 
scratchpad 
command. 
Instead, 
to write 


these bits, the copy scratchpad 
command 
must be per- 
formed three times. 
Please note that the AA bit will set, 


as expected, 
after the first copy command 
is successful- 


Iyexecuted. 
Therefore, 
the authorization 
pattern for the 
second 
and third copy command 
should 
have this bit 


set. 
The read scratchpad 
command 
may be used to 
verify the authorization 
pattern. 


The write protect bits, once set, permanently 
write pro- 


tects their corresponding 
counter 
and alarm 
registers, 


all write protect bits, and certain control register 
bits as 
shown in Figure 7. The time/count 
registers 
will contin- 


ue to count if the oscillator is enabled. 
Ifthe user wishes 


to set more than one write protect bit, the user must set 


them at the same time. 
Once a write protect bit is set it 
cannot be undone, and the remaining 
write protect bits, 


if not set, cannot be set. 


The programmable 
expiration 
takes place when one or 
more write protect bits have been set and a correspond- 
ing alarm occurs. 
Ifthe RO (read only) bit is set, only the 


read scratch and read memory function 
commands 
are 


available. 
Ifthe RO bit is a logic ·0", no memory function 
commands 
are available. 
The ROM functions 
are al- 


ways available. 


WRITE 
PROTECT 
BIT SET: 
WPR 
WPI 
WPC 


Data Protected 
from 
Real Time Clock 
Interval Timer 
Cycle Counter 
User Modification: 
Real Time Alarm 
Interval Time Alarm 
Cycle Counter 
Alarm 


WPR 
WPR 
WPR 
WPI 
WPI 
WPI 


, 
WPC 
WPC 
WPC 
RO 
RO 
RO 
OSC· 
OSC· 
OSC· 


STOP/START" 
OSEL 


AUTO/MAN 


• 
Becomes 
write "1" only, Le., once written to a logic '1", may not be written back to a logic "0" . 


•• 
Forced to a logic "0". 


1-WIRE BUS SYSTEM 
The 1-wire bus is a system which has a single bus mas- 
ter 
and 
one 
or more 
slaves. 
In most 
instances 
the 


052404 
behaves as a slave. The exception 
is when the 


OS2404 
generates 
an interrupt 
due to a timekeeping 
alarm. The discussion 
ofthis bus system is broken down 


into three topics: 
hardware 
configuration, 
transaction 
sequence, 
and 1-wire signalling 
(signal types and tim- 


ing). 


HARDWARE 
CONFIGURATION 
The 1-wire bus has only a single line by definition; 
it is 
important 
that each device on the bus be able to drive it 


atthe appropriate 
time. To facilitate this, each device at- 
tached to the 1-wire bus must have open drain or 3-state 


outputs. 
The 1-wire port of the 052404 
(VO pin 5) is 


open 
drain 
with an internal 
circuit 
equivalent 
to that 
shown in Figure 8. A multidrop bus consists 
of a 1-wire 


bus with multiple 
slaves attached. 
The 1-wire bus re- 


quires a pUll-Up resistor of approximately 
5Kn. 


The idle state for the 1-wire bus is high. Iffor any reason 
a transaction 
needs to be suspended, 
the bus MUST be 


left in the idle state if the transaction 
is to resume. 
If this 


does not occur and the bus is left low for more than 480 
IlS, all components 
on the bus will be reset. 


[ 


Rx • RECEIVE 


Tx. 
TRANSMIT 


TRANSAcnON 
SEQUENCE 
The protocol 
for accessing 
the DS2404 
via the 1-wire 


port is as follows: 


• Memory 
Function Command 


• TransactiorVData 


INITIALIZATION 
All transactions 
on the 1-wire bus begin with an initial- 
ization sequence. 
The initialization 
sequence 
consists 
of a reset pulse transmitted 
by the bus master followed 
by presence 
pUlse(s) transmitted 
by the slave(s). 


The presence 
pulse lets the bus master know that the 
DS2404 is on the bus and is ready to operate. 
For more 
details, see the "1-Wire Signalling" 
section. 


ROM FUNCTION 
COMMANDS 
Once the bus master has detected 
a presence, 
it can is- 
sue one of the four ROM function 
commands. 
All ROM 
function 
commands 
are eight bits long. A list of these 


commands 
follows 
(refer to flowchart 
in Figure 9): 


Read ROM [33h] 
This 
command 
allows 
the 
bus 
master 
to 
read 
the 
DS2404's 8-bit family code, unique 48-bit serial number, 
and 8-bit CRC. This command 
can only be used if there 


is a single DS2404 on the bus. If more than one slave is 
present 
on the bus, a data collision 
will occur when all 


slaves try to transmit 
at the same time (open drain will 
produce 
a wired-AND 
result). 


Match ROM [55h] 
The match 
ROM command, 
followed 
by a 64-bit ROM 


sequence, 
allows the bus master to address 
a specific 


DS2404 on a multidrop 
bus. Only the DS2404 that ex- 
• 
actly matches the 64-bit ROM sequence 
will respond to 
I 
the following 
memory function command. 
All slaves that 


do not match the 64-bit ROM sequence 
will wait for a re- 
set pulse. This command 
can be used with a single or 


multiple devices 
on the bus . 


Skip ROM [CCh] 
This command 
can save time in a single drop bus sys- 
tem by allowing 
the bus master to access the memory 
functions 
without 
providing 
the 
64-bit 
ROM 
code. 
If 
more than one slave is present 
on the bus and a read 


command 
is issued folloWing the Skip ROM command, 
data collision 
will occur on the bus as multiple 
slaves 
transmit simultaneously 
(open drain pull-<lowns will pro- 
duce a wire-AND 
result). 


Search ROM [FOh] 
When a system 
is initially brought 
up, the bus master 
might not know the number of devices on the 1-wire bus 
or their 64-bit ROM codes. The search ROM command 


allows the bus master to use a process of elimination 
to 


identify the 64-bit ROM codes of all slave devices on the 
bus. 


Example 
of a ROM Search 
The ROM search 
process 
is the repetition 
of a simple 
3-step routine: read a bit, read the complement 
ofthe bit, 


then write the desired value of that bit. The bus master 
performs 
this simple, 3-step 
routine 
on each bit of the 
ROM. After one complete 
pass, the bus master knows 


the contents 
of the ROM in one device. The remaining 
number of devices and their ROM codes may be identi- 
fied by additional 
passes. 


The following 
example 
of the ROM search process 
as- 


sumes four different devices are connected 
to the same 


1-wire 
bus. The 
ROM data 
of the four devices 
is as 
shown: 


ROM1 
ROM2 


ROM3 


ROM4 


00110101 
. 
10101010 
. 


11110101 
. 


00010001 
. 


1. 
The bus master begins the initialization 
sequence 
by 
issuing a reset pulse. The slave devices respond by 
issuing simultaneous 
presence 
pulses. 


2. 
The 
bus master 
will then 
issue the search 
ROM 
command 
on the 1-wire bus. 


3. 
The bus master 
reads 
a bit from the 
1-wire 
bus. 
Each device will respond by placing the value of the 
first bit of their respective 
ROM data onto the 1-wire 
bus. ROM1 and ROM4 will place a 0 onto the 1-wire 
bus, i.e., pull it low. ROM2 and ROM3 will place a 1 
onto the 1-wire bus by allowing the line to stay high. 
The result is the logical 
AND of all devices 
on the 
line, therefore 
the bus master 
sees a O. The bus 
master 
reads 
another 
bit. Since the search 
ROM 
data command 
is being executed, 
all of the devices 
on the 1-wire bus respond 
to this second 
read by 
placing the complement 
of the first bit of their respec- 
tive 
ROM data 
onto the 
1-wire 
bus. 
ROM1 
and 
ROM4will 
place a 1 onto the 1-wire, allowing the line 
to stay high. 
ROM2 and ROM3 will place a 0 onto 
the 1-wire, thus it will be pulled low. The bus master 
again observes 
a 0 for the complement 
of the first 
ROM data bit. The bus master has determined 
that 
there are some devices on the 1-wire bus that have 
a 0 in the first position 
and others that have a 1. 


The data obtained 
from the two reads of the 3-step 


routine have the following 
interpretations: 


00 
- 
There are still devices attached which have 
conflicting 
bits in this position. 


01 
- 
All devices still coupled have a 0 bit in this bit 
position. 


10 
- 
All devices still coupled have a 1 bit in this bit 
position. 


11 
- 
There are no devices 
attached to the 1-wire 
bus. 


4. 
The bus master 
writes 
a O. This deselects 
ROM2 
and ROMS for the remainder 
of this search 
pass, 
leaving 
only 
ROM1 
and 
ROM4 
connected 
to the 
1-wire bus. 


5. 
The bus master 
performs 
two more reads and re- 


ceives a 0 bit followed 
by a 1 bit. This indicates 
that 
all devices 
still coupled to the bus have O's as their 
second 
ROM data bit. 


6. 
The bus master then writes a 0 to keep both ROM1 
and ROM4 coupled. 


7. 
The bus master 
executes 
two reads and receives 
two 0 bits. This indicates 
that both 1 bits and 0 bits 
exist as the third bit of the ROM data of the attached 
devices. 


8. 
The bus master writes a 0 bit. This deselects 
ROM1 
leaving 
ROM4 as the only device still connected. 


9. 
The bus master reads the remainder 
ofthe ROM bits 
for ROM4 
and continues 
to access 
the part if de- 


sired. This 
completes 
the first pass 
and uniquely 
identifies 
one part on the 1-wire bus. 


10. The bus master starts a new ROM search sequence 
by repeating 
steps 1 through 
7. 


11. The 
bus 
master 
writes 
a 1 bit. 
This 
decouples 
ROM4, leaving only ROM1 still coupled. 


12. The bus master reads the remainder 
of the ROM bits 
for ROM1 and communicates 
to the Underlying logic 
if desired. 
This completes 
the second 
ROM search 
pass, in which another of the ROMs was found. 


13. The bus master starts a new ROM search by repeat- 


ing steps 1 through 
3. 


14.Thebus 
master writes a 1 bit. This deselects 
ROM1 
and ROM4 for the remainder 
of this search 
pass, 
leaving only ROM2 and ROM3 coupled 
to the sys- 
tem. 


15. The bus master executes two read time slots and re- 


ceives two zeros. 


16. The 
bus 
master 
writes 
a 0 bit. 
This 
decouples 
ROM3, and leaving only ROM2. 


DS2404Tx 
SERIAL 
NUMBER 
6 BYTES 


052404 
Tx 
PRESENCE 
PULSE 


17. The bus master reads the remainder 
ofthe ROM bits 


for ROM2 and communicates 
to the underlying 
logic 


if desired. 
This completes 
the third 
ROM search 
pass, in which another 
of the ROMs was found. 


18. The bus master starts a new ROM search by repeat- 


ing steps 13 through 
15. 


19. The 
bus 
master 
writes 
a 1 bit. 
This 
decouples 


ROM2, leaving only ROM3. 


20. The bus master reads the remainder 
ofthe ROM bits 


for ROMS and communicates 
to the underlying 
logic 


if desired. 
This completes 
the fourth 
ROM search 
pass, in which another 
of the ROMs was found. 


The bus master learns the unique 10 number (ROM data 
pattern) 
of one 1-wire device on each ROM 5earch 
op- 


eration. 
The time required 
to derive 
the part's 
unique 


ROM code is: 


The bus master is therefore 
capable of identifying 
75dif- 


ferent 
1-wire devices 
per second. 


1/0 SIGNALLING 
The 052404 
requires 
strict protocols 
to insure data in- 


tegrity. The protocol 
consists 
of seven types of signal- 


ling on one line: 
reset pulse, presence 
pulse, write 0, 


write 1•read O. read 1, and interrupt pulse. All these sig- 


nals, with the exception 
of the interrupt 
pulse, are initi- 


ated by the bus master. 


The initialization 
sequence 
required to begin any com- 


munication 
with the 052404 
is shown in Figure 10. A re- 


set pulse followed 
by a presence 
pulse 
indicates 
the 


052404 
is ready to send or receive data given the cor- 


rect ROM command 
and memory function 
command. 


The bus master transmits 
(T x) a reset pUlse ( a low sig- 


nal for a minimum 
of 480 
f.1s).The bus master then re- 


leases the line and goes into receive 
mode (Rx). The 


1-wire bus is pulled to a high state via the 5K pull-up re- 
sistor. After detecting 
the rising edge on the VO pin, the 


052404 
waits 
15-60 f.1Sand then transmits 
the pres- 


ence pulse (a low signal for 60 - 240 f.1S).There are spe- 


cial conditions 
if interrupts 
are enabled 
where the bus 


master must check the state of the 1-wire bus after be- 
ing in the Rx mode for 480 f.1S.These conditions 
will be 


discussed 
in the "Interrupf' 
section. 


READIWRITE 
TIME SLOTS 
The definitions 
of write and read time slots are illustrated 


in Figure 
11. All time slots are initiated 
by the master 


driving the VO line low. The falling edge of the I/O line 
synchronizes 
the 052404 
to the master by triggering 
a 


delay circuit in the 052404. 
During write time slots, the 


delay circuit determines 
when the 052404 
will sample 


the VO line. For a "read 0" time slot, the delay circuit de- 
termines 
how long the 052404 
will hold the VO line low. 


I 
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Figure 
12 shows 
that 
the 
sum 
of T1NrT' TRC, and 
T SAMPLE must be less than 1s,.tg. Figure 13 shows that 


system 
timing 
margin 
is maximized 
by keeping 
T1NrT 


and T RC as small as possible and by locating the master 
sample time towards 
the end of the 1s,.tg period. 


RECOMMENDED 
MASTER 
READ "1" TIMING 
Rgure 13 
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Interrupts 
An interrupt condition begins whenever 
any alarm flag is 
set and the flag's corresponding 
interrupt bit is enabled. 


The interrupt condition 
oeases when the alarm flags are 
cleared 
(i.e., the flags are read) or if the corresponding 
interrupt enable bit(s) is disabled. 
An interrupt condition 


may be detected 
on either the IRQ pin or the I/O pin. 
During the interrupt condition, 
the open-drain 
IRQ pin is 


driven 
low and 
held 
low until the 
interrupt 
condition 
oeases. 


On the 1-wire port, the part responds, 
in general, by driv- 
ing the I/O pin low for an extended 
period of time and 
then releasing. 
The interrupt condition 
may produoe two 


types of interrupts 
on the 1-wire port. A type 1 interrupt 
(Figure 
14) occurs only when I/O is high and there has 


been no communication 
(i.e., there has not been a faI- 
ling edge on I/O since the last presence 
pulse). 
If this is 
the case, I/O is driven low for a period of 960 J.l.S to 3840 


J.l.S as soon as an interrupt condition 
begins. A presence 
pulse will follow the interrupt 
pulse. 


A type 2 interrupt (Figure 17) occurs if the host issues a 
reset pulse and an interrupt 
condition 
exists when the 
host releases 
the reset. If this is the case, I/O is driven 
low for an additional 
period of time, extending 
the reset 


pUlse to a total period of 960 J.l.S to 4800 J.l.S. A presence 


pulse will follow the interrupt pulse. As long as the inter- 
rupt condition 
exists, the type 2 interrupt will occur with 
every reset pUlse. 


NOTE: 
If the interrupt 
condition 
begins during commu- 


nication, 
a type 1 interrupt will not be issued. However, 


type 2 interrupts 
will occur during resets as expected. 


postponed 
until the presence 
pulse is over and VO is a 


logic 1. 


Special Case B (Figure 16): If an interrupt 
condition 
ex- 
ists while 
the parasite-powered 
circuitry 
is powered 


down (Le., VO, RST, and Vcc have been low for» 
1s), a 


type 1 interrupt will occur after the first presence 
pulse 
following 
I/O going high, just as in Special 
Case A. 


Special Case A (Figure 15): Ifthe interrupt condition be- 


gins during a presence 
pulse, the type 1 interrupt will be 
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3-WIRE 
I/O COMMUNICATIONS 
The 3-wire bus is comprised 
of three signals. 
These are 
the RST (reset) signal, the ClK 
(clock) signal, and the 


DO (data) signal. 
All data transfers 
are initiated by driv- 


ing the RST input high. Driving the RST input low termi- 


nates communication. 
(See Figures 24 and 25.) 


A clock cycle is a sequence 
of a falling edge followed by 


a rising edge. 
For data inputs, the data must be valid 
during the rising edge of a clock cycle. 
Command 
bits 
and data bits are input on the rising edge of the clock and 


data bits are output 
on the falling 
edge of the dock. 


When reading data from the DS2404, 
the DO pin goes 
to a high impedance 
state while the clock is high. Taking 


RST low will terminate 
any communication 
and cause 
the DO pin to go to a high impedance 
state. 


POWER CONTROL 
There are two typical methods of supplying 
power to the 
DS2404, 
Vcc 
Operate 
mode 
and 
Battery 
Operate 
mode. 


vcc Operate 
Mode (Battery 
Backed) 
Figure 18 shows the necessary 
connections 
for operat- 


ing the 052404 
in Vcc Operate 
mode. 


vcc 
v 
r-- 
I 


VBATO 
UNCONNECTED 
I 
GND 
I 
VBATB 
I 
+JV 
+JV 
III 
I 
I 
I 
v 
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Vcc 
Pin 1 & 16 
2.8 to 5.5 volts 
VBATB 
Pin 9 
2.8 to 5.5 volts· 
VBATO 
Pin 10 
must be unconnected 


·While VBATBmay range from 2.8 to 5.5V. if the voltage 


on VBATBever exceeds the voltage on V cc. the 052404 
will retain data. but will not allow access through the 1- or 


3-wire port. 


The VBATB pin is normally 
connected 
to any standard 
3-volt 
lithium cell or other energy 
source. 
As Vcc falls 
below VBATB• the power switching 
circuit allows VBATB 
to provide energy for maintaining 
dock functionality 
and 


data retention. 
No communication 
can take place while 


VBATB is greater than Vcc. During power-up. 
when Vcc 


rises above VBATB (-200 
mV). the power switching 
cir- 


cuit connects Vcc and disconnects 
VBATB. Ifthe oscilla- 


tor is on, no communication 
can take place until Vcc has 
stayed 
(-200 
mV) above VBATBfor 123 ± 2 ms. 


Battery Operate 
Mode 
Figure 19 shows the necessary 
connections 
for operat- 
ing the 052404 
in Battery Operate 
mode. 


Vcc 
Pin 1 & 16 
Ground 
VBATB 
Pin 9 
Ground 
VBATO 
Pin 10 
2.8 to 5.5 volts 


The VBATO pin is normally 
connected 
to any standard 


3-volt lithium cell or other energy source. Battery Oper- 
ate mode provides 
low power consumption 
when used 


in conjunction 
with 1-wire interface. 


Note: 
If the the 3-wire interface is used in Battery Oper- 


ate mode. the voltage 
on DO must never exceed 
the 


voltage on VBATO' 


ABSOLUTE MAXIMUM RATINGS* 
Voltage 
on any 
Pin Relative 
to Ground 
Operating 
Temperature 
Storage 
Temperature 
Soldering 
Temperature 


-O.5V to +7.0V 
-20°C 
to 85°C 
-55°C 
to +125°C 
260°C 
for 
10 seconds 


• This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
outside 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Logic 1 
V1H 
2.2 
Vcc +0.3 
V 
1 .9 


Logic 0 
V1L 
-0.3 
+0.8 
V 
1 


RSTlogic 
1 
2.8 
5.5 
V 
1 


Supply 
Vcc 
2.8 
5.5 
V 
1 


Battery 
VBATB, 
2.8 
3.0 
5.5 
V 
1,6 
VBATO 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Output 
leakage 
ILO 
1 
~ 


Output 
Current 
@ 2.4V 
IOH 
-1 
mA 


Output 
Current@ 
0.4V 
IOL 
1 
mA 


RST Resistance 
to Ground 
ZRST 
40 
65 
90 
K.Q 


D/Q Resistance 
to Ground 
Zoo 
40 
65 
90 
K.Q 


ClK 
Resistance 
to Ground 
ZcLK 
40 
65 
90 
K.Q 


Active Current 
ICCl 
2 
mA 
5 


Standby 
Current 
ICC2 
500 
~ 


1/0 Operate 
Charge 
QBATO 
200 
nC 
10 


Batt Current 
(OSC On) 
IBATl 
350 
nA 
7 


Batt Current 
(OSC Off) 
IBAT2 
200 
nA 
7 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
10 
pF 


Output Capacitance 
COUT 
15 
pF 


1/0 (1-Wire) 
CIN/OUT 
SOO 
pF 
8 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Data to ClK 
Setup 
toc 
35 
ns 
2 


ClK 
to Data Hold 
teOH 
40 
ns 
2 


ClK 
to Data Delay 
teoo 
100 
ns 
2,3,4 


ClK 
low 
Time 
tel 
250 
ns 
2 


ClK 
High Time 
teH 
250 
ns 
2 


ClK 
Frequency 
telK 
DC 
2.0 
MHz 
2 


ClK 
Rise & Fall 
tR,tF 
500 
ns 
2 


RST to ClK 
Setup 
tec 
1 
~ 
2 


ClK 
to RST Hold 
teCH 
40 
ns 
2 


RST Inactive Time 
teWH 
250 
ns 
2 


RST to VO High Z 
teoz 
50 
ns 
2 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Time Slot 
tSlOT 
60 
120 
~ 


Recovery 
Time 
tREC 
1 
~ 


Write 0 low 
Time 
lLowo 
60 
120 
~ 


Write 1 low 
Time 
lLOWl 
1 
15 
~ 


Read Data Valid 
tROV 
15 
~ 


Interrupt 
tINT 
960 
4800 
~ 


Reset Time High 
tRSTH 
480 
~ 


Reset Time low 
tRSTL 
480 
960 
~ 


Presence 
Detect High 
tpOHIGH 
15 
60 
~ 


Presence 
Detect low 
tpDLOW 
60 
240 
~ 


NOTES 


1. All voltages 
are referenced 
to ground. 


2. VIH = 2.0V or VIL = 0.8V with 10 ns maximum 
rise and fall time. 


3. VOH = 2.4V and VOL = OAV. 


4. Load capacitance 
= 50 pF. 


5. Measured 
with outputs 
open. 


6. When battery 
is applied to VBAlO input, Vcc 
and VBATB must be OV. 


7. VBATB. or VBATO= 3.0V; all inputs inactive state. 


8. Capacitance 
on the I/O pin could be 800 pF when power is first applied. 
If a 5K resistor 
is used to pull-up the 
I/O line to Vcc• 5 J.1S after power has been applied. the parasite 
capacitance 
will not affect normal communica- 
tions. 


9. For auto-mode 
operation 
of the interval timer. the high level on the I/O pin must be greater than or equal to 70% 
of Vcc 
or VBAlO. 


10. Read or write scratchpad 
(all 32 bytes) at 3.0V. 


1-WIRE WRITE ONE TIME SLOT 
Figure 20 
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Figure 21 
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1-WIRE READ ZERO TIME SLOTS 
Figure 22 
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DATA 


INPUT/OUTPUT 


052404 ECONORAM TIME CHIP 16 PIN 50IC 


A---I.L 


T 
B1 


PKG 
16-PIN 


DIM 
MIN 
MAX 


A IN. 
.402 
.412 


MM 


BIN. 
.292 
.21111 


MM 


C IN. 
.01l0 
.100 
MM 


DIN. 
.320 
.384 


MM 


E IN. 
.004 
.012 


MM 


FIN. 
.0ll7 
.105 


MM 


GIN. 
.046 
.054 


MM 


H IN. 
.3118 
.416 


MM 


J IN. 
.OOll 
.013 


MM 


KIN. 
.013 
.O111 


MM 


General Information 


Silicon Timed Circuits 


Multiport Memory 


Nonvolatile RAM 


Intelligent Sockets 


Timekeeping 


User-Insertable 
Memory 


User-Insertable Memory (Secured) 


Battery Backup and Battery Chargers 


System Extension 


Sip Stik Prefabs 


Automatic Identification 


Microcontrollers 


Telecommunications 


Teleservicing 


Packages 


III 


DALLAS 
SEMICONDUCTOR 
081200 
Serial RAM Chip 


• 1024 bits of read/write 
memory 


• low data retention current for battery backup applica- 
tions 


• Single byte or multiple byte data transfer 
capability 


• No restrictions 
on the number of write cycles 


• low-power 
CMOS circuitry 


• Applications 
include: 


- software 
authorization 
- computer 
identification 


- system 
access control 
- secure personnel 
areas 


- calibration 
- automatic 
system setup 
- traveling 
work record 


DESCRIPTION 
The DS1200 
Serial RAM Chip is a miniature 
read/write 
memory 
which 
can randomly 
access 
individual 
8-bit 
strings (bytes) or sequentially 
access the entire 1024-bit 
contents 
(burst). 
Interface 
cost to a microprocessor 
is 


minimized 
by on-chip circuitry which permits data trans- 


fers with only three signals: CLOCK, RST, and DATA IN- 
PUT/OUTPUT. 


Nonvolatility 
can be achieved by connecting 
a battery of 


2 to 4 volts at the battery 
input VBAT. A load of 0.5 ~ 


GND 
V~T 


1O-Pln DIP (300 Mil) 


S99 Mech. 
Drawing 
- Sect. 
16. Pg. 1 


vcc 


NC 


RST 
DO 


NC 
ClK 


NC 
GND 


NC 


NC 


NC 
GND 


NC 


NC 


NC 
V~T 


PIN DESCRIPTION 
Vcc 
- +5 Volts 


RST 
- RESET 
DO 
- Data Input/Output 
ClK 
-Clock 


GND 
-Ground 


VBAT 
- Battery (+) 
NC 
- No Connection 


should be used to size the external 
battery 
for the re- 


quired data retention time. If nonvolatility 
is not required 
the VBAT pin should be grounded. 


For a complete 
description 
of operating 
conditions, 
electrical 
characteristics, 
bus timing, 
and 
signal 
de- 


scriptions 
other than VBAT, see the DS1201 
Electronic 
Tag 1024-Bit data sheet. 
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DALLAS 
SEMICONDUCTOR 
051201 
Electronic Tag 


• User-insertable, 
nonvolatile 
1024 bits of read/write 
memory 


• Low-power 
CMOS circuitry allows for 10 years of data 
retention 


• Miniature 
and transportable 


• Durable and rugged 


• Impervious 
to handling 


• Four million bits/second 
data rate 


• Applications 
include 
computer 
identification, 
system 
access 
control, 
secure personnel 
areas, calibration, 
automatic 
system 
setup, and traveling 
work record. 


DESCRIPTION 
The DS1201 
Electronic 
Tag is a miniature 
nonvolatile, 


readlwrite 
memory system which can randomly 
access 
individual8-bit 
strings (bytes) or sequentially 
access the 
entire 1024-bit 
contents 
(burst). 
Interface 
cost to a mi- 
croprocessor 
is minimized 
by on-chip 
circuitry 
which 


permits data transfers 
with only three signals: CLOCK, 


PINl 
~ 


1111111111111 
\ 
1.0 IN 


Pin 1 Vcc 


Pin2 
RST 
Pin3 
DO 


Pin4 
CLK 
PinS 
GND 


+5 Volts 


RESET 
Data Input/Output 
Clock 


Ground 


RESET, and DATA INPUT/OUTPUT. 
Low pin count and 
a guided 
entry for a mating 
receptacle 
overcome 
me- 


chanical 
problems 
normally 
encountered 
when a con- 
ventional 
integrated 
circuit package 
is inserted 
by the 
end user. 


"=-=- 
24 BIT 
SHIFT 
REGISTER 


128X 8 
N.V.RAM 


CONTROL 
ADDRESS AND CONTROL 
LOGIC 


"":.,.!:- 


POWER 
SWITCH 


-=-=" 


Vcc 


GND -----l- 
=- 


\... 
---_ 
...1\.._--- 
1\.. 
_ 


B-BURST 
V 
V 
V 
R-READ 
BYTE 3 
BYTE 2 
BYTE 1 


W-WRITE 


OPERATION 
The block diagram 
(Figure 1) of the Electronic Tag illus- 
trates the main elements 
of the device: 
shift register, 


control logic, nonvolatile 
RAM, and power switch. To ini- 
tiate a memory 
cycle RESET 
is taken high and 24 bits 
are loaded into the shift register, providing both address 


and command 
information. 
Each bit is input serially on 
the rising edge of the CLOCK input. Seven addre.ss bits 


specify 
one of the 128 RAM locations. 
The remaining 
command 
bits specify read/write 
and byte.'burst mode. 


After 
the first 24 CLOCKs 
which load the shift register. 
additional 
CLOCKs 
will output data for a read or input 


data for a write. The number of CLOCK 
pulses 
equals 
24 plus 8 for byte mode or 24 plus 1024 for burst mode. 


The tag can be used as a four-pin or five-pin device, de- 
pending on the application. 
For hardwired 
applications, 
active power is supplied by the Vcc pin. Alternatively, 
for 


user-insertable 
applications, 
power can be supplied 
by 
the RESET pin. 
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ADDRESS/COMMAND 
Each 
memory 
transfer 
consists 
of a three-byte 
input 
called the address/command. 
The address/command 


is shown in Rgure 2. As defined, the first byte olthe 
ad- 
dress/command 
specifies 
whether 
the memory will be 


written into or read. 
If anyone 
of the bits of the first byte 


of the address/command 
fails to meet the exact pattern 
of read or write, the cycle is aborted and all future inputs 


to the tag are ignored 
until RESET is brought 
low and 


then high again to begin a new cycle. The 8-bit pattern 


for read is 0110001 O.The pattern for write i~ 10011101. 
The second 
byte of the address/command 
describes 


address inputs AO in bit 0 through A6 in bit 6. Bit 7 of the 
second byte of the address/command 
word must be set 


to logic o. This bit is reserved 
for future 
higher density 


versions 
of the tag. If bit 7 does not equal logic 0, the 
cycle is aborted 
and all future 
inputs to the tag are ig- 


nored until RESET is brought low and then high again to 
begin a new cycle. The third byte of the address/com- 


mand 
is also 
set aside 
for future 
expansion. 
Bits 0 
through 
6 must be set to logic 0 or the cycle is aborted 


and all future inputs are ignored until RESET is brought 
low and then high again to begin a new cycle. Bit 7 of 
byte 3 of the address/command 
is used along with ad- 
dress bits AOthrough A6 to define burst mode. When AO 


through 
A6 equals logic 0 and bit 7 of byte 3 of the ad- 
dress 
command 
equals 
logic 1, the tag will enter the 
burst 
mode 
after the address/command 
sequence 
is 


complete. 


BURST MODE 
Burst mode is specified 
for the Electronic 
Tag when all 
address bits (AO-A6) olthe address/command 
are selto 
logic 0 and bit 7 of byte 3 
to logic 1. The burst mode 


causes 
128 consecutive 
bytes to be read or written. 
Burst mode terminates 
when the RESET input is driven 
low. 


RESET AND CLOCK CONTROL 
All data transfers 
are initiated by driving the RESET in- 
put high. The RESET input serves three functions. 
First, 
RESET turns on the control logic which allows access to 


the shift register 
for the address/command 
sequence. 


Second, the RESET signal provides 
a power source for 
the cycle to follow. 
To meet this requirement, 
a drive 


source for RESET of 2 mA @ 3.8 volts is required. 
How- 


ever if the Vcc pin is connected 
to a 5-volt source within 


nominal 
limits, then the RESET 
pin is not used as a 


source 
of power and input levels 
revert to normal 
V1H 
and 
V1L inputs 
with 
a drive 
current 
requirement 
of 


500 1lA. Finally, the RESET signal provides 
a method of 


terminating 
either single byte or multiple byte data trans- 
fers. A CLOCK 
cycle is a sequence 
of falling edge fol- 


lowed by a rising edge. For data inputs, the data must be 


valid during 
the rising edge of the CLOCK 
cycle. 
Ad- 
dress/command 
bits and data bits are input on the rising 


edge of the CLOCK 
and data bits are output on the faIl- 
ing edge of the CLOCK. 
All data transfer 
terminates 
if 


the RESET input is low and D/Q pin goes to a high im- 
pedance 
state. When data transfer 
to the tag is termi- 


nated using RESET, the transition 
of RESET must occur 
while the clock is at high level to avoid disturbing 
the last 


bit of data. Data transfer 
is illustrated 
in Figure 3. 


DATA INPUT 
Following 
the 24 CLOCK 
cycles that input an address/ 
command, 
a data byte is input on the rising edge of the 


next eight CLOCK cycles, assuming 
that the read/write 
and write/read 
bits are properly set (for data input byte 1, 


bit 0 = 1; bit 1 = 0; bit 2 = 1; bit 3 = 1; bit 4 = 1; bit 5 = 0; 
bit 6 = 0; bit 7 = 1). 


DATA OUTPUT 
Following 
the 24 CLOCK 
cycles 
that 
input 
the read 
mode, a data byte is output on the falling 
edge of the 


next 8 CLOCK cycles (for data output byte 1, bit 0 = 0; bit 


1 = 1; bit 2 = 0; bit 3 = 0; bit 4 = 0; bit 5 = 1; bit 6 = 1; 
bit 7 = 0). 


TAG CONNECTIONS 
The tag is designed 
to be plugged into a standard 
5-pin, 


0.1-inch center SIP receptacle. 
A key is provided to pre- 


vent the tag from being plugged in backwards 
and to aid 


in alignment 
of the 
receptacle. 
For portable 
applica- 
tions, contact to the tag pins can be determined 
to en- 


sure connection 
integrity 
before 
data transfer 
begins. 


CLOCK, 
RESET, and DATA INPUT/OUTPUT 
all have 
internal 
40K ohm pulldown 
resistors 
to ground 
which 
can be sensed by a reading device. 


o 
1 
cr- 
6 
7 
8 
9 
23 
0 
1 
6 
7 


~~~~ 


\~-- 
ADDRESSICOMMAND>---~/ 
~ 
DATAINPUT/OUTPUT--~/ 


012 


~ 
\- 
ADDRESS/COMMAND--~/ 
~ 


1022 
1023 


~ 


DATAINPUT/OUTPUT 
I 


NOTES 


1. Data input sampled 
on rising edge of clock cycle. 


2. Data output changes 
on falling edge of clock. 


DATAINPUT/ 
OUTPUT 
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OATAINPUTI 
OUTPUT 


NOTES: 


1. All voltages 
and resistances 
are referenced 
to ground. 


2. Input leve~ply 
to CLK, 0/0, and RST while Vcc 
is within nominal 
limits. When Vcc is not connected 
to the 
tag, then RST input reverts to VIHE. 


3. Measured 
at VIH = 2.0 or Vil = 0.8V and 10 ns maximum 
rise and fall time. 


4. Measured 
at VOH = 2.4 volts and VOl = 0.4 volts. 


5. For CLK, 0/0, RST and Vcc at 5 volts. 


6. Load capacitance 
= 50 pF. 


7. Applies 
to RST 
when Vcc < 3.8 volts. 


8. Measured 
with outputs open. 


9. Measured 
at VIH of RST greater than or equal to 3.8V when RST supplies 
power. 


10. Logic 1 maximum 
is Vcc + 0.3V if the Vcc pin supplies 
power and RST +0.3V if the RST pin supplies 
power. 


11. RST logic 1 maximum 
is Vcc + 0.3V if the Vcc pin supplies 
power and 5.5V maximum 
if RST supplies 
power. 


12. Each OS1201 is marked with a 4-digit date code AABB. AA designates 
the year of manufacture. 
BB desig- 


nates the week of manufacture. 
The expected 
tOR is defined 
as starting 
at the date of manufacture. 


13. Average 
AC RST current can be determined 
using the following 
formula: 
ITOTAl = 2 + ILOAODC +(4 X 10-3)(CL + 140)f 
ITOTAl and ILOAOare in mA; CL is in pF; f is in MHz. 
Applying 
the above formula, 
a load capacitance 
of 50 pF running at a frequency 
of 4.0 MHz gives an ITOTAl 
current of 5 mA. 


14. When 'FiST is supplying 
power teWH must be increased 
to 100 ms. 


ABSOLUTE MAXIMUM RATINGS· 
Voltage on Any Pin Relative 
to Ground 
Operating 
Temperature 
Storage 
Temperature 


-1.0 
to+7.0V 
O·C to 70°C 
-40·C to +70°C 


• This is a stress rating only and functional 
operation 
of the device 
at these or any other conditions 
above those 


indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


logic 
1 
VIH 
2.0 
V 
1,2,10 


logic 
0 
VIL 
-0.3 
0.8 
V 
1 


RESET logic 
1 
VIHE 
3.8 
V 
1,7,11 


Supply 
Vcc 
4.5 
5.0 
5.5 
V 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input leakage 
IL 
+500 
J.1A 
5 


Output leakage 
ILO 
+500 
J.1A 
5 


Output Current @ 2.4V 
IOH 
-1 
mA 


Output Current 
@ 0.4V 
IoL 
+2 
mA 


RST Input Resistance 
ZRST 
10 
40 
Kohms 
1 


D/Q Input Resistance 
Zoo 
10 
40 
Kohms 
1 


ClK 
Input Resistance 
ZcLK 
10 
40 
Kohms 
1 


Active Current 
ICCl 
6 
mA 
8 


Standby 
Current 
ICC2 
2.5 
mA 
8 


RSTCurrent 
IRST 
mA 
7,8,13 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
pF 


Output Capacitance 
COUT 
7 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Data to ClK Setup 
toe 
35 
ns 
3,9 


Data to CLK Hold 
teOH 
40 
ns 
3,9 


Data to ClK Delay 
teoo 
125 
ns 
3,4,6,9 


ClKlowTime 
teL 
125 
ns 
3,9 


ClK High lime 
teH 
125 
ns 
3,9 


ClK Frequency 
fCLK 
DC 
4.0 
MHz 
3,9 


ClK Rise & Fall 
tR,tF 
500 
ns 
9 


RST to ClK Setup 
tec 
1 
~ 
3,9 


ClK to RST Hold 
teCH 
40 
ns 
3,9 


RSi Inactive lime 
teWH 
125 
ns 
3,9,14 


RSi" to I/O High Z 
tcoz 
50 
ns 
3,9 


Expected Data 
tOR 
10 
Years 
12 
Retention lime 


DALLAS 
SEMICONDUCTOR 
DS1217A 
Nonvolatile Read/Write Cartridge 


FEATURES 
PIN ASSIGNMENT 


• User-insertable 
Name 
Position 
Name 


• Capacity 
up to 32K x 8 
Ground 
Al 
81 
No Connect 


• Standard 
bytewide 
pinout 
facilitates 
connection 
to 
+5 Volts 
A2. 
82 
Address 14 


JEDEC 
28-pin DIP socket via ribbon cable 
Wnte Enilble 
A3 
B3 
Address 12 
Address 13 
M 
B4 
Address 7 


• Data retention 
greater 
than 10 years 
Address 8 
A5 
85 
Address 6 


Address 9 
A6 
B6 
Address 5 
• Automatic 
write 
protection 
circuitry 
safeguards 
Address 11 
A7 
87 
Address 4 
against data loss 
Output Enable 
AS 
B8 
Address 3 


• Manual switch unconditionally 
protects data 
Address 10 
A9 
B9 
Address 2 
III 


Cartndge Enilble 
Al0 
810 
Address 1 
• Compact 
size and shape 
Data 1/07 
All 
811 
Address 0 


• Rugged and durable 
Data I/O 6 
A12 
812 
Data I/O 0 
Data 1/05 
A13 
813 
Data I/O 1 
• Wide operating 
temperature 
range of OOCto 70°C 
Data 1/04 
A14 
814 
Data I/O 2 
Data 1/03 
A15 
815 
Ground 


DESCRIPTION 
The OS 1217 A is a nonvolatile 
RAM designed 
for porta- 
ble applications 
requiring 
a rugged and durable 
pack- 


age. 
The nonvolatile 
cartridge 
is available 
in densities 
ranging from 2K x 8 to 32K x 8 in 8K byte increments. 
A 
card edge connector 
is required for connection 
to a host 


system. A standard 
30-pin connector 
can be used for di- 
rect mount to a printed 
circuit board. 
Alternatively, 
re- 


mote mounting 
can be accomplished 
with a 28-conduo- 


tor ribbon cable terminated 
with a 28-pin DIP plug. The 


remote method can be used to retrofit existing systems 
that have JEDEC 
28-pin bytewide 
memory 
sites. 


The DS1217A 
cartridge 
has a lifetime energy source to 
retain data and circuitry needed to automatically 
protect 


memory contents. 
Reading and writing the memory 
lo- 


cations is the same as using conventional 
static RAM. 
If 
the user wants 
to convert 
from read/write 
memory 
to 


read-only 
memory, 
a manual 
switch is provided 
to un- 
conditionally 
protect 
memory 
contents. 


READ MODE 
The 
DS1217A 
executes 
a read cyde 
whenever 
WE 
(write enable) 
is inactive 
(high) and CE (cartridge 
en- 


able) is active (low). 
The unique address 
specified 
by 
the 
15 address 
inputs 
(AO-A14) defines 
which 
of the 


32,768 bytes of data is to be accessed. 
Valid data will be 


available 
to the eight data I/O pins within tACC (access 


time) after the last address input signal is stable, provid- 
ing that CE and OE (output enable) 
access 
times are 


also satisfied. 
If OE and CE times are not satisfied, 
then 


data access must be measured from the latter occurring 
signal (CE or OE); the limiting parameter 
is eitherteo 
for 


CE or toE for OE rather than address 
access. 
Read 
cydes 
can only occur 
when V cc 
is greater 
than 4.5 


volts. 
When 
Vcc 
is less than 4.5 volts, the memory 
is 
inhibited 
and all accesses 
are ignored. 


WRrrEMODE 
The DS1217A 
is in the write mode whenever 
both the 
WE and C E signals are in the active (low) state after ad- 
dress inputs are stable. 
The last falling edge to occur of 


either 
CE or WE will determine 
the start of the write 
cyde. 
The write cyde 
is terminated 
by the first rising 
edge of either CE or WE. 
All address 
inputs must be 
kept valid throughout 
the write cycle. WE must return to 


the high state for a minimum 
recovery time (tWR) before 
another 
cycle can be initiated. 
The OE control 
signal 


should 
be kept 
inactive 
(high) 
during 
write 
cycles 
to 


avoid bus contention. 
However, 
if the output bus has 
been enabled 
(CE" and OE: active) then WE: will disable 


the outputs 
in toow 
from its falling edge. 
Write cycles 
can only 
occur 
when 
Vcc 
is greater 
than 
4.5 volts. 
When 
Vcc 
is less than 4.5 volts, the memory 
is write 
protected. 


DATA RETENTION 
MODE 
The Nonvolatile 
Cartridge 
provides full functional 
capa- 


bility for Vcc greater than 4.5 volts and guarantees 
write 
protection 
for Vcc 
less than 4.5 volts. 
Data is main- 


tained in the absence of Vcc without any additional sup- 
port circuitry. 
The DS1217A 
constantly 
monitors 
Vcc. 


Should the supply voltage decay, the RAM is automati- 
cally write protected 
below 4.5 volts. As Vcc falls below 
approximately 
3.0 volts, the power switching circuit con- 


nects a lithium energy 
source to RAM. 
To retain data 


during power-up, 
when Vcc rises above approximately 


3.0 volts, the power switching 
circuit connects theexter- 


nal Vcc to the RAM and disconnects 
the lithium energy 


source. 
Normal 
RAM operation 
can resume 
after Vcc 
exceeds 
4.5 volts. 


The OS1217 A checks battery status to warn of potential 


data loss. 
Each time that V cc power is restored to the 
cartridge, the battery voltage is checked with a precision 


comparator. 
If the battery supply is less than 2.0 volts, 


the second 
memory 
cycle is inhibited. 
Battery 
status 
can, therefore, 
be determined 
by performing 
a read 
cycle after power-up 
to any location in memory, 
record- 


ing that memory 
location 
content. 
A subsequent 
write 


cycle can then be executed 
to the same memory 
loca- 


tion, altering data. 
Ifthe next read cyde fails to verify the 


written data, the contents 
of the memory 
are question- 
able. 


In many applications, 
data integrity 
is paramount. 
For 


this reason, the cartridge 
provides 
battery redundancy. 


The OS 1217 A features 
an internal isolation 
switch that 


provides for the connection 
of two batteries. 
During bat- 
tery backup time, the battery with the highest voltage 
is 
selected for use. 
If one battery fails, the other will auto- 


matically 
take over. 
The switch 
between 
batteries 
is 
transparent 
to the user. A battery status warning will 0c- 


cur if both batteries 
are less than 2.0 volts. 


REMOTE 
CONNECTION 
VIA A RIBBON 
CABLE 
Existing systems 
that contain 
28-pin bytewide 
sockets 


can be retrofitted 
using a 28-pin DIP plug. The DIP plug, 
AMP Part Number 
746616-2, 
can be inserted 
into the 


28-pin site after the memory is removed. 
Connection 
to 
the cartridge 
is accomplished 
via a 28-pin ribbon cable 
connected 
to a 30-contact 
card edge connector, 
AMP 


Part Number 499188-4. 
The 28-pin ribbon cable must 
be right-justified 
such that positions 
A1 and B1 are left 


disconnected. 
For applications 
where the cartridge 
is 
installed 
or removed 
with power 
applied, 
both ground 
contacts 
(A 1 and 
B15) 
on the 
card edge 
connector 


should 
be grounded 
to further 
enhance 
data integrity. 
Access 
time push-out 
may occur as the distance 
be- 


tween the cartridge 
and driving circuitry 
is increased. 


PART NO. 
DENSITY 
UNUSED 
ADDRESS 
INPUTS 


DS1217A116K-25 
2Kx8 
"Address 
11, 12,13,14 


DS1217A164K-25 
8Kx8 
"Address 
13, 14 


DS1217A1128K-25 
16K x 8 
"Address 
14 


DS1217A1192K-25 
24Kx8 


DS1217A1256K-25 
32Kx 
8 


ABSOLUTE MAXIMUM RATINGS· 
Voltage 
on Any Connection 
Relative 
to Ground 


Operating 
Temperature 
Storage 
Temperature 


-0.3V to +7.0V 
O°Cto 
70°C 


-40°C to +70°C 


" This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
above those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply Voltage 
Vcc 
4.5 
5.0 
5.5 
V 


Input High Voltage 
VIH 
2.2 
Vcc 
V 


Input Low Voltage 
Vll 
0.0 
+0.8 
V 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX. 
UNITS 
NOTES 


Input Leakage 
Current 
III 
-60 
+60 
~A 


I/O Leakage Current 
'10 
-10 
+10 
~A 


CE 
~VIH 
~Vcc 


Output Current @ 2.4V 
10H 
-1.0 
-2.0 
mA 


Output Current @ 0.4V 
10l 
2.0 
3.0 
mA 


Standby 
Current CE=2.2V 
lees1 
5.0 
10 
mA 


Operating 
Current 
lee01 
35 
75 
mA 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX. 
UNITS 
NOTES 


Input Capacitance 
CIN 
75 
pF 


Input/Output 
Capacitance 
Cvo 
75 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Read Cycle Time 
tRC 
250 
ns 


Access Time 
tACC 
250 
ns 


OE to Output Valid 
toE 
125 
ns 


CE to Output Valid 
teo 
250 
ns 


OE or CE to Output Active 
teOE 
5 
ns 
5 


Output 
High Z from 
too 
125 
ns 
5 
Deselection 


Output 
Hold from 
toH 
5 
ns 
Address 
Change 


Write Cycle Time 
twc 
250 
ns 


Write Pulse Width 
twP 
170 
ns 
3 


Address 
Setup Time 
tAW 
0 
ns 


Write Recovery 
Time 
tWR 
20 
ns 


Output 
High Z from WE 
toow 
100 
ns 
5 


Output Active from WE 
toEW 
5 
ns 
5 


Data Setup Time 
tos 
100 
ns 
4 


Data Hold Time from WE 
tDH 
20 
ns 
4 


VOH 
OUTPUT 
VOl 
DATA VAUD 


III 


LEAKAGE 
CURRENT 
II.§UPPLIED 
FROM 
LITHIUM 
CELL 


_~}--"\ 
'-C ---{~_ 
I.. 
DATA RETENTION 
TIME 
.1 


tOR 


SYM 
PARAMETER 
MIN 
MAX 
UNITS 
NOTES 


tpo 
CE at VIH before Power-Down 
0 
J1S 
10 


tF 
Vcc Slew from 4.5V to OV (CE at VIH) 
100 
J1S 


tR 
Vcc Slew from OV to 4.5V (CE at VIH) 
0 
J1S 


tREc 
CE at VIH after Power-Up 
2 
125 
ms 
10 


SYM 
PARAMETER 
MIN 
MAX 
UNITS 
NOTES 


tOR 
Expected 
Data Retention Time 
10 
years 
9 


WARNING: 
Under no circumstances 
are negative 
undershoots, 
of any amplitude. 
allowed when the device is in battery backUp 
mode. 


NOTES: 
1. WE is high for a read cycle. 


2. OE = VIH or VIL' 
If OE = VIH during the write cycle, the output buffers remain in a high impedance 
state. 


3. twP is specified 
as the logical AND of CE and WE. twP is measured 
from the latter of CE or WE going low to 
the earlier of CE or WE going high. 


4. tOH, tos are measured 
from the earlier of CE or WE going high. 


5. These parameters 
are sampled 
with a 5pF load and are not 100% tested. 


6. If the CE low transition 
occurs simultaneously 
with or later than the WE low transition 
in Write Cycle 1, the out- 
put buffers remain in a high impedance 
state during this period. 


7. If the CE high transition 
occurs prior to or simultaneously 
with the WE high transition 
in Write Cycle 1, the out- 


put buffers remain in a high impedance 
state during this period. 


8. If WE is low or the WE low transition 
occurs prior to or simultaneously 
with the CE low transition, 
the output 
buffers remains 
in a high impedance 
state during this period. 


9. Each DS1217 A is marked with a 4-digit date code AABB. 
AA designates 
the year of manufacture; 
BB desig- 
nates the week of manufacture. 
The expected 
tOR is defined 
as starting at the date of manufacture. 


10. Removing 
and installing the cartridge 
with power applied 
may disturb data. 


DC TEST CONDITIONS 
Outputs 
Open 


t Cycle = 250ns 
All Voltages 
Are Referenced 
to Ground 


AC TEST CONDITIONS 
Output 
Load: 
100pF + 1TIL 
Gate 
Input Pulse Levels: 0 - 3.0V 
Timing 
Measurement 
Reference 
Levels 
Input: 1.5 V 


fII 


DALLAS 
SEMICONDUCTOR 
DS1217M 
Nonvolatile Read/Write Cartridge 


FEATURES 
PIN ASSIGNMENT 


• User-insertable 
Name 
Posldon 
Name 


• Data retention 
greater than 5 years 
Ground 
A1 
B1 
No Connect 
+5 Volts 
A2. 
B2 
Address 14 
• Capacity 
up to 512K x 8 
WnteEnable 
A3 
B3 
Address 12 


• Standard 
bytewide 
pinout 
facilitates 
connection 
to 
Address 13 
A4 
B4 
Address 7 


JEDEC 
28-pin DIP via ribbon cable 
Address 8 
A5 
B5 
Address 6 
Address 9 
A6 
B6 
Address 5 
• Software-controlled 
banks 
maintain 
32 x 8 JEDEC 
Address 11 
A7 
B7 
Address 4 
28-pin compatibility 
Output Enable 
A8 
B8 
Address 3 


• Multiple 
cartridges 
can reside on a common 
bus 
Address 10 
A9 
B9 
Address 2 
Cartridge Enable 
A10 
B10 
Address 1 


• Automatic 
write 
protection 
circuitry 
safeguards 
Data 1/07 
A11 
B11 
Address 0 
against data loss 
Data I/O 6 
A12 
B12 
Data I/O 0 


• Manual switch unconditionally 
protects data 
Data I/O 5 
A13 
B13 
Data I/O 1 
Data I/O 4 
A14 
B14 
Data 1/02 


• Compact 
size and shape 
Data I/O 3 
A15 
B15 
Ground 


• Rugged 
and durable 


• Wide operating 
temperature 
range of 0 - 70·C 


DESCRIPTION 
The DS1217M 
is a nonvolatile 
RAM designed 
for porta- 
ble applications 
requiring 
a rugged and durable 
pack- 


age. The Nonvolatile 
Cartridge 
has memory capacities 
from 64K x 8 to 512K x 8. The cartridge 
is accessed 
in 


continuous 
32K byte banks. Bank switching 
is accom- 
plished 
under 
software 
control 
by pattern 
recognition 
from the address bus. A card edge connector is required 


for connection 
to a host system. A standard 
30-pin con- 
nector can be used for direct mount to a printed 
circuit 


board. Alternatively. 
remote 
mounting 
can be accom- 
plished with a ribbon cable terminated 
with a 28-pin DIP 
plug. The remote method can be used to retrofit existing 


systems 
which have JEDEC 
28-pin bytewide 
memory 
sites. 


READ MODE 
The 
DS1217M 
executes 
a read cycle whenever 
WE 
(write enable) 
is inactive 
(high) and CE (cartridge 
en- 


able) is active 
(low). The unique 
address 
specified 
by 
the address inputs (AO-A 14) defines which byte of data 
is to be accessed. 
Valid data will be available to the eight 


data 110 pins within tACC (access time) after the last ad- 


dress input signal is stable, providing that CE (cartridge 
enable) 
and OE (output enable) 
access times are also 
satisfied. 
If OE and CE times are not satisfied, then data 


access must be measured from the late occurring signal 


(CE or OE) and the limiting parameter 
is either tea for 


CE or toE for OE rather than address 
access. 
Read 
cycles 
can only occur 
when VCC is greater 
than 4.5 
volts. When V cc is less than 4.5 volts, the memory is in- 
hibited and all accesses 
are ignored. 


WRITE MODE 
The DS1217M 
is in the write mode whenever 
both the 
WE and CE signals are in the active (low) state after ad- 
dress inputs are stable. The last occurring 
falling edge 
of either CE or WE will determine 
the start of the write 
cycle. The write cycle 
is terminated 
by the first rising 
edge of either 
CE or WE. All address 
inputs must be 


kept valid throughout 
the write cycle. WE must return to 
the high state for a minimum 
recovery time (tWR) before 
another 
cycle 
can be initiated.The 
OE control 
signal 
should 
be kept inactive 
(high) during 
write 
cycles 
to 
avoid bus contention. 
However, 
if the output 
bus has 
been enabled 
(CE and OE active) then WE will disable 


the outputs 
in Ioow 
from its falling edge. Write cycles 
can only occurwhen 
Vcc is greater than 4.5 volts. When 
Vcc 
is less than 
4.5 volts, 
the memory 
is write-pro- 


tected. 


DATA RETENTION 
MODE 
The Nonvolatile 
Cartridge 
provides full functional 
capa- 
bility for Vcc greater than 4.5 volts and guarantees 
write 
protection 
for Vcc 
less than 4.5 volts. 
Data is main- 
tained in the absence of Vcc without any additional sup- 
port circuitry. 
The DS1217M 
constantly 
monitors 
Vcc. 


Should the supply voltage decay, the RAM is automati- 
cally write-protected 
below 4.5 volts. As Vcc falls below 
approximately3.0 
volts, the power switching circuit con- 
nects a lithium 
energy 
source 
to RAM to retain data. 


During power-up, 
when Vcc rises above approximately 
3.0 volts, the power switching 
circuit connects the exter- 
nal Vcc to the RAM and disconnects 
the lithium energy 
source. 
Normal 
RAM operation 
can resume after Vcc 
exceeds 
4.5 volts. 


The DS 1217M checks battery status to warn of potential 


data loss. Each time that Vcc 
power is restored 
to the 
cartridge the battery voltage is checked with a precision 
comparator. 
If the battery 
supply is less than 2.0 volts, 


the second 
memory 
cycle 
is inhibited. 
Battery 
status 
can, therefore, 
be determined 
by performing 
a read 


cycle after power-up 
to any location 
in memory, record- 


ing that memory 
location 
content. 
A subsequent 
write 
cycle can then be executed 
to the same memory 
loca- 
tion, altering data. If the next read cycle fails to verify the 


written data, the contents 
of the memory 
are question- 
able. 


In many applications, 
data integrity 
is paramount. 
The 
cartridge 
thus has redundant 
batteries 
and an internal 


isolation switch which provides for the connection 
of two 
batteries. 
During battery backup 
time, the battery with 


the highest voltage 
is selected 
for use. If one battery 
fails, the other will automatically 
take over. The switch 
between 
batteries 
is transparent 
to the user. A battery 


status warning 
will occur only if both batteries 
are less 
~ 
than 2.0 volts. 
__ 


BANK SWITCHING 
Bank switching 
is accomplished 
via address 
lines A8, 


A9, A10, andA11.lnitially, 
on power-up 
all banks are de- 
selected so that multiple cartridges 
can reside on a com- 
mon bus. Bank switching 
requires that a predefined 
pat- 
tern of 64 bits is matched 
by sequencing 
4 address 
inputs (AS through A 11) 16 times while ignoring all other 


address inputs. Prior to entering the 64-bit pattern which 
will set the band switch, a read cycle of 1111 (address 
inputs A8 through A 11) must be executed 
to guarantee 
that pattern entry starts with the first set of 3 bits. Each 
set of address 
inputs is entered 
into the DS1217M 
by 
executing 
read 
cycles.The 
first 
eleven 
cycles 
must 


match the exact bit pattern as shown in Table 2. The last 
five cycles must match the exact bit pattern for address- 


es A9, A 10, and A 11. However, 
address 
line S defines 
which of the 16 banks is to be enabled, 
or all banks are 
deselected, 
as per Table 3. Switching 
from one bank to 
another occurs as the last of the 16 read cycles is com- 


pleted. A single bank is selected 
at anyone 
time. A se- 


lected bank will remain 
active 
until a new bank is se- 
lected, all banks are deselected, 
or until power 
is lost. 


(See DS 1222 BankSwitch 
Chip data sheet for more de- 


tail.) 


REMOTE CONNECTION VIA A RIBBON 
CABLE 
Existing 
systems 
which contain 
28-pin bytewide 
sock- 


ets can be retrofitted 
using a 28-pin 
DIP plug. The DIP 


plug, AMP Part Number 746616-2, 
can be inserted into 
the 28-pin site after the memory is removed. Connection 


to the cartridge 
is aocomplished 
via a 28-pin cable con- 
nected to a 30-contact 
card edge connector, 
AMP Part 


Number 
499188-4. 
The 28-pin 
ribbon 
cable 
must be 


right-justified, 
such that positions 
A 1 and B 1 are left dis- 


connected. 
For applications 
where 
the cartridge 
is in- 
stalled or removed with power applied, both ground con- 


tacts (A 1 and B1) on the card edge connector 
should be 


grounded 
to further enhance data integrity. Access time 


push-out 
may occur as the distance 
between 
the car- 


tridge and the driving circuitry 
is increased. 


PART NO. 
DENSITY 
NO. OF BANKS 


DS1217M 
1/2-25 
64Kx 
8 
2 


DS1217M 
1-25 
128Kx 
8 
4 


DS1217M 
2-25 
156Kx 
8 
8 


DS1217M3-25 
384Kx 
8 
12 


DS1217M 
4-25 
512Kx8 
16 


ADDRESS 
BrT SEQUENCE 


INPUTS 
0 
1 
2 
3 
4 
5 
6 
7 
S 
9 
10 
11 
12 
13 
14 
15 


AS 
1 
0 
1 
0 
0 
0 
1 
1 
0 
1 
0 
X 
X 
X 
X 
X 


A9 
0 
1 
0 
1 
1 
1 
0 
0 
1 
1 
0 
0 
0 
0 
1 
1 


A10 
1 
0 
1 
0 
0 
0 
1 
1 
0 
1 
0 
1 
1 
1 
0 
0 


A11 
0 
1 
0 
1 
1 
1 
0 
0 
1 
0 
1 
0 
0 
0 
1 
1 


BANK 
AS BrT SEQUENCE 


SELECTED 
11 
12 
13 
14 
15 


BANKS OFF 
0 
X 
X 
X 
X 


BANKO 
1 
0 
0 
0 
0 


BANK 1 
1 
0 
0 
0 
1 


BANK 2 
1 
0 
0 
1 
0 


BANK 3 
1 
0 
0 
1 
1 


BANK 4 
1 
0 
1 
0 
0 


BANKS 
1 
0 
1 
0 
1 


BANK 6 
1 
0 
1 
1 
0 


BANK 
AS BrT SEQUENCE 


BANK 7 
1 
0 
1 
1 
1 


BANK 8 
1 
1 
0 
0 
0 


BANK 9 
1 
1 
0 
0 
1 


BANK 10 
1 
1 
0 
1 
0 


BANK 11 
1 
1 
0 
1 
1 


BANK 12 
1 
1 
1 
0 
0 


BANK 13 
1 
1 
1 
0 
1 


BANK 14 
1 
1 
1 
1 
0 


BANK 15 
1 
1 
1 
1 
1 


ABSOLUTE MAXIMUM RATINGS· 
Voltage on Connection 
Relative to Ground 
Operation 
Temperature 
Storage Temperature 


-0.3V to + 7.0V 
O°C to 70°C 
-40°C to +70°C 


• This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
above those 
indicated 
in the operation 
sections of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply Voltage 
Vee 
4.5 
5.0 
5.5 
V 


Input High Voltage 
VIH 
2.2 
Vee 
V 


Input Low Voltage 
VIL 
0.0 
+0.8 
V 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Leakage 
Current 
IlL 
-60 
+60 
J.lA 


I/O Leakage 
Current 
110 
-10 
+10 
J.lA 
CE~ 
VIH~ 
Vee 


Output Current 
@ 2.4V 
10H 
-1.0 
-2.0 
mA 


Output Current 
@ O.4V 
tOL 
2.0 
3.0 
mA 


Standby 
Current 
CE = 2.2V 
lees1 
15 
25 
mA 


Operating 
Current 
lee01 
50 
100 
mA 


DC TEST CONDITIONS 
Outputs 
Open 


t Cycle = 250 ns 
All Voltages 
Are Referenced 
to Ground 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
100 
pF 


Input/Output 
Capacitance 
COUT 
100 
pF 
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PARAMETER 
SYMBOL 
MIN 
TVP 
MAX 
UNITS 
NOTES 


Read Cycle lime 
tRC 
250 
ns 


Access 
lime 
tAcc 
250 
ns 


OE to Output Valid 
toE 
125 
ns 


CE to Output Valid 
teo 
210 
ns 


OE or CE to Output Active 
teOE 
5 
ns 
5 


Output 
High Z From Deselection 
too 
125 
ns 
5 


Output 
Hold From 
toH 
5 
ns 
Address 
Change 


Read Reoovery lime 
tRR 
40 
ns 


Write Cycle lime 
twc 
250 
ns 


Write Pulse Width 
twp 
170 
ns 
3 


Address 
Setup lime 
tAW 
0 
ns 


Write Recovery 
Time 
tWR 
20 
ns 


Output 
High Z From WE 
toow 
100 
ns 
5 


Output Active 
From WE 
toEW 
5 
ns 
5 


Data Setup lime 
tos 
100 
ns 
4 


Data Hold lime 
From WE 
tOH 
20 
ns 
4 


AC TEST CONDITIONS 
Output Load: 100pF + 1TTL Gate 
Input Pulse Levels: Q-3.0V 


liming 
Measurement 
Reference 
Levels 
Input: 1.5V 
Output: 
1.5V 


Input Pulse Rise and Fall limes: 
5ns 


VOH 
OUTPUT 
VOL 
DATA VALID 


7 


_~}--\.. 
'-c -{ 
__ 


\_ 
DATA RETENTION 
TIME 
-I 


tOR 


LEAKAGE 
CURRENT 
IL 
SUPPLIED 
FROM LITHIUM 
CELL 


SYM 
PARAMETER 
MIN 
TYP 
MAX 
UNITS 
NOTES 


tpo 
CE: at VIH before Power-Down 
0 
~ 
10 


tF 
Vee slew from 4.5V to OV 
100 
~ 


(CE atV1H) 


tR 
Vee slew from OV to 4.5V 
0 
~ 


(CEatV1H) 


tREe 
CE at VIH after Power-Up 
2 
125 
ms 
10 


SYM 
PARAMETER 


toR 
Expected 
Data Retention 
lime 


WARNING: 
Under no circumstances 
are negative undershoots, 
of any amplitude, 
allowed when device is in battery backup mode. 


NOTES: 
1. WE is high for a read cycle. 


2. OE = VIH or VIL. If OE = VIH during a write cycle, the output buffers remain in a high impedance 
state. 


3. twp is specified 
as the logical AND of CE 
and WE. twP is measured 
from the latter of CE or WE 
going low to 
the earlier of CE of WE going high. 


4. tOH, tos are measured 
from the earlier of CE or WE going high. 


5. These parameters 
are sampled 
with a 5 pF load and are not 100% tested. 


6. If the CE low transition 
occurs simultaneously 
with or later than the WE low transition 
in Write Cycle 1, the out- 
put buffers remain in a high impedance 
state in this period. 


7. If the CE high transition 
occurs prior to or simultaneously 
with the WE high transition 
in Write Cycle 1, the out- 
put buffers remain in a high impedance 
state in this period. 


8. If WE is low or the WE low transition 
occurs prior to or simultaneously 
with the CE low transition, 
the output 
buffers remain in a high impedance 
state in this period. 


9. Each DS1217M 
is marked with a 4-digit date code AABB. AA designates 
the year of manufacture. 
BB desig- 
nates the week of manufacture. 
The expected 
tOR is defined 
as starting 
at the date of manufacture. 


10. Removing 
and installing 
the cartridge 
with power applied 
may disturb data. 


DALLAS 
SEMICONDUCTOR 
081250 
KeyRing 


• low-cost, 
add-on fixture for Electronic 
Keys and Tags 


• No hardware 
changes 
needed to retrofit existing sys- 
tems 


• layman 
installation 


• Normal system 
operation 
unaffected 


• Key or Tag communication 
totally controlled 
by soft- 
ware 


• Typical 
50 Kbps communication 
rate 


• Up to five Keys ami/or Tags resident at one time 


PIN CONNECTIONS 
AND DEFINIT10NS 
Intermediary 
Bytewlde Socket 
Pin 7 - 10 
Address 
Inputs 
Pin 11 
DO 
Pin 20 
Conditioned 
Chip Enable (CE) 


Pin 22 
Output 
Enable (OE) 
Pin 14 
Ground 


Pin 28 
Vcc 
* All pins pass through 
except 20 


Key Clip 


Pin 1 
Pin2 


Pin3 
Pin4 
Pin 5 


Vcc 
+5Volts 
R5T 
- 
RE5ET 
OQ 
- 
Data In/Out 
ClK 
- 
Clock 


GNO - 
Ground 


DESCRIPTION 
The 051250 
KeyRing 
adapts 
low pin-count 
Electronic 
Keys 
(051204U), 
TimeKeys 
(051207) 
or Electronic 


Tags (OS1201) 
to JEOEC 
bytewide 
memory 
signals 
without 
affecting 
system 
operation. 
A simple, 
layman 


procedure 
is all that is needed to retrofit an existing sys- 
tem. 
Any 28-pin 
RAM, 
ROM, or EPROM 
can be re- 


moved, placed in the intermediary 
socket, and then rein- 
stalled in the original location leaving the system intact. 
The 
emanating 
five-conductor 
ribbon 
cable 
can 
be 
routed out of the system enclosure 
ifdesired and the clip 


Key Clip 
o 


28 
vcc III 


27 
26 


25 
24 


23 
22 
OE 
21 
20 
CE 
10 
18 


17 


16 
15 


can be attached 
where 
convenient 
with the adhesive 
provided. 
Up to five Keys and/or Tags can be inserted in 


the clip at the same time. The intermediary 
socket con- 
tains a CMOS 
integrated 
circuit that redirects 
informa- 


tion flow from the bytewide memory to the inserted keys! 
tags. 
A special software-generated 
address 
sequence 


causes the redirection to take place. Typical data trans- 


fer rates of 50 Kbps are possible with an assembly 
lan- 
guage software 
driver. 


HARDWARE 
IMPLEMENTATION: 
28-PIN 


ROM SOCKET 
Bytewide 
Key Ring application 
begins 
with 
a system 


board that contains 
a 28-pin 
socket 
with or without 
a 


ROM contained 
in the socket. 
In most system 
imple- 


mentations 
and all PCs, there is at least one ROM that is 


used for boot sequences, 
basic V 0 system 
implemen- 


tation, EPROM storage, or some form of dedicated 
soft- 


ware monitor application. 


To install the KeyRing, 
remove the existing 28-pin ROM 


and insert the bytewide 
Key Ring socket 
pins into the 


system 
board socket. 
After this is accomplished, 
rein- 


sert the original 
ROM into the socket 
at the top of the 


Key Ring. 
Then 
route the five-conductor 
ribbon cable 


that connects the clip to the bytewide 
socket to the out- 


side of the computer 
cabinet. 
Finally, attach the clip to a 


convenient 
place 
on the computer 
cabinet 
using the 


supplied 
adhesive. 


Under normal conditions, 
the system ROM will function 


as before, with address and data lines being transpar- 
ently ported through the Key Ring socket and presented 
to the system ROM as in the original configuration. 
As a 


result, existing 
non-Key-protected 
software 
will run on 


the system 
unaffected. 
However, 
if certain 
address 


lines are probed with specific 
patterns 
under software 


control, the Key Ring is activated 
and the system 
ROM 


bus becomes 
electrically 
disconnected 
from the system 


board. Instead, the address and data bus become elec- 
trically tied to the Key Ring bus. At this point, communi- 
cation to the system 
board 
ROM socket 
is passed 
on 


transparently 
to any device(s) 
that is inserted 
into the 


Key Ring clip. 


KEYRING 
OPERATION 


The main parts of the Key Ring are shown 
in the block 


diagram 
of Figure 1. Information 
presented 
on address 


inputs of the ROM are latched into the Key Ring on the 
falling edge of a strobe signal derived 
from the logical 


combination 
of CE In and OE In. The CE input is con- 


nected to the memory bus CE and the OE input is con- 
nected to the memory 
bus OE input signal. The rising 


edge of the strobe will cause the address information 
to 


be presented 
for comparison 
to the 24-bit Key Ring pro- 


tocol and to logic that will generate 
signals for Keys and 


Tags. The KeyRing protocol 
is derived from address in- 


puts AO, A 1, and A2. 
A 1 is an enable 
signal that acti- 


vates the communications 
sequence. 
AO defines 
the 


data that is compared 
for recognition. 
A2. is used to 


clock in information 
defined by AO. Initially, the A1 input 


must be set high to enable 
communications. 
A1 must 


remain 
high during 
the pattern 
recognition 
sequence 


and subsequent 
communications 
with keys 
after the 


protocol pattern match is established. 
If the A 1 input is 


set low, all communications 
are terminated 
and access 


is denied. 


Data transfer 
through the KeyRing 
occurs by matching 


a 24-bit pattern, 
as shown in Figure 2. This pattern 
is 


presented to a register on each rising edge ofthe strobe. 


Therefore, 
data is input for comparison 
to the KeyRing 


protocol atthe end of each memory cycle (see Figure3). 


The proper 
information 
must be presented 
on AO to 


match the 24-bit 
pattern 
while 
keeping 
A1 high. 
Ad- 


dress input A2. is used to generate 
the shift signal that 


causes data to enter the 24-bit register for comparison 
to the 24-bit pattern. 
Information 
is loaded one bit at a 


time on the rising edge of shift. 
Each shift cycle must be 


generated 
from two memory 
cycles. 
The first memory 


cycle sets A2 low, establishing 
the shift clock low. The 


second memory 
cycle sets A2. high, causing the transi- 


tion necessary 
to shift a bit of data into the 24-bit regis- 


ter. Data on AO is kept atthe same leveltor 
both memory 


cycles. 
Address input A3 is used to control the direction 


of data going to and from Keys. 
This input is not used 


during pattern recognition 
of the KeyRing 
protocol. 
Af- 


ter the 24-bit 
pattern 
has been 
correctly 
entered, 
a 


match signal is generated. 
The match signal is logically 


combined 
with the enable 
signal to generate 
the RST 


signal for Keys. The match signal is also used to disable 


Chip Enable to the topside 
memory 
and enable 
a gate 


that allows Key DO to drive the DO line to the memory 
bus. When RST is driven high, devices 
attached to the 
KeyRing 
become 
active. 
Subsequent 
shift 
signals 


derived 
from A2 will 
now be recognized 
at the 
Key 


clock. 
The data signal for the Key is derived 
from AO 


conditioned 
on the level of the direction 
signal derived 


from AS. When AS is set high, data as defined 
by AO will 


be sent out on Key DO. When A3 is set low, devices at- 


tached to the KeyRing can drive the memory bus DO out 
line. The data direction bit must be set low when reading 


data from the Key DO. 


FROM 
BYTEWIDE 
MEMORY 
BUS 
RST 


TO 
KEYRING 
CLIP 


DO 


CE 


OE 


1 
_ 
'..................................................•......... 
.1 


o 


---- 
~~: 
11100000_ 


I 


KEY-RS-T •...• 
' 
•...•( •...• 
( --_I 
/1 


KEYDQ 
-,------f~~fl------ 


KEYCLK 
-:------f~~f------L 


----If 


____ 
((1- 
----l(~ 
•....• 
( 
_ 


KEYRING PROT~Ol 
KEY PROT~OL 
I 
READ 
1 RESET I 


ABSOLUTE MAXIMUM RATINGS* 
Voltage on any Pin Relative to Ground 
Operating 
Temperature 
Storage Temperature 


-1.0V to +7.0V 
O°C to 70°C 
-40°C to +70°C 


• This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
outside those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Logic 1 
VIH 
2.0 
Vee+0.3 
V 
1 


Logic 0 Input 
VIL 
-0.3 
+0.8 
V 
1 


Supply 
Vee 
4.5 
5.0 
5.5 
V 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Leakage 
IlL 
-1 
1 
~A 


Output Leakage 
ILO 
1 
~A 


Output Current @ 2.4V 
IOH 
-1 
mA 


Output Current @ 0.4V 
Iol. 
+4 
mA 


RST Output Current @ 3.8V 
IOHR 
16 
mA 


Supply Current 
Ice 
6 
mA 
2 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
10 
pF 


Input/Output 
Cvo 
5 
10 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Address 
Setup 
tAS 
0 
ns 


Address 
Hold 
tAH 
50 
ns 


CE Pulse Width 
teE 
60 
ns 


Key Signals 
Valid 
tpo 
60 
ns 
3 


Key Data Out 
too 
10 
ns 
3 


CE Inactive 
teH 
30 
ns 


CE Propagation 
Delay 
tepo 
10 
ns 
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:::WIOE 
"EMORYB-2..v'"" X 
X 
X 
_ 


-It 
.. tAH•.I 


CEOUT 
(SOCKET 
RECEPTACLE) 


BECOMES 
ACTIVE 
ONLY 


WHEN 
DIRECTION 
IS SET 


tP~D--L-O-W-V-IA-A3---~ 
KEY CLIP SIGNALS 
. 
~ 


0_0_, R_S_"[_, 
C_L_K 
~ 
X 
_ 


~ 
UKOhm, 


NOTES: 
1. All voltages 
are referenced 
to ground. 


2. Measured 
with outputs open. 


S. Measured 
with a load as shown in Figure 4. 


PRELIMINARY 


DALLAS 
SEMICONDUCTOR 


DS1258K-001 
CyberCard Portable Data 
Carrier Evaluation Kit 


• Read or write any Cyber Portable 
Data Carriers 
with a PC host 


• No slot required; 
connects 
to parallel printer port 


• Normal computer 
to printer 
operation 
unaffected 


• Compatible 
with all desktop 
PC's having a DIN-5 
keyboard 
connector 


• Comes with user-linkable 
drivers for systems 
integrators 


• Example 
Intel 8051 (DS5000) 
Assembly 
Language 
program 


• Includes: 


DS1258CI 
Computer 
Interface 
DS1258HI 
Single Slot User Interface 


DS1258J 
Cyber Power Cable 
Floppy Disk Labeled 
·Cyber 
EV Kit Disk 1" 


Data Book 
DS6417 - 256 Cyber Portable 
Data Carrier 
DS6417 - CyberCard 
User's Guide 


DESCRIPTION 


The DS1258K-001 
Cyber Products 
EV Kit serves as a 
software 
reference 
guide for users who are designing 


with Dallas Semiconductor 
Cyber products. 
This cook- 
book package 
allows a user to easily interface Portable 
Data Carrier 
Cyber 
products 
with an IBM-compatible 
computer. 
A software 
diskette 
is included 
which con- 


tains a demonstration 
program 
written in Pascal. 
With 
this cookbook, 
applications 
software 
can be easily de- 


veloped using higher level languages 
such as 'C', FOR- 


TRAN, 
etc. 
Additionally, 
included 
on the diskette 
is a 
source level listing of a program 
written 
in DS6000 As- 


//1'\""- 


VCC 
RST D/Q CLKGND 


sembly 
Language 
for reading 
and writing 
the various 
Cyber products. 


INSTRUCTIONS 


Install the ·Cyber Cookbook 
Diskette" 
in the default disk 


drive 
and 
type 
·CYBERCRD". 
This 
command 
will 
execute 
the CyberCard 
demonstration 
program. 
For 


installation 
instructions, 
refer to the CyberCard 
User's 


Guide. 


III 


DALLAS 
SEMICONDUCTOR 
DS1258K-002 
CyberKey Carrier Evaluation Kit 


• Read or write any CyberKey 
with a PC host 


• No slot required; 
connects 
to parallel printer port 


• Normal computer 
to printer operation 
unaffected 


• Compatible 
with all desktop 
PC's having a DIN-5 
keyboard 
connector 


• Comes with user linkable drivers for systems 
integraters 


• Example 
Intel 8051 (DS5000) 
Assembly 
Language 
program 


• Includes: 


DS1258CI 
Computer 
Interface 
DS1258HI 
Single Slot User Interface 
DS1258J 
Cyber Power Cable 
Floppy Disk Labeled 
·CyberKey 
Kit Disk 1" 
Data Book 


DS6201 - 1K RAM CyberKey 
DS6204 - Secure CyberKey 


DS6205 - Multi CyberKey 


DS6207 - Time CyberKey 


DESCRIPTION 


The DS1258K-002 
CyberKey 
EV Kit serves as a soft- 
ware reference 
guide for users who are designing 
with 
the Dallas Semiconductor 
Cyber products. 
This cook- 
book package 
allows a user to easily interface 
Cyber- 


Key products with an IBM compatible 
computer. 
A soft- 
ware 
diskette 
is 
included 
which 
contains 
a 


demonstration 
program 
written 
in Pascal. 
With 
this 
cookbook, 
applications 
software 
can be easily devel- 


oped using higher 
level languages 
such as 'C', FOR- 


TRAN, 
etc. 
Additionally, 
included 
on the diskette 
is a 


/ 
/ 
I '\ 
. 


VCC 
RST D/Q CLKGND 


source level listing of a program 
written 
in DS5000 As- 
sembly 
Language 
for reading 
and writing 
the various 


Cyber products. 


INSTRUCTIONS 


Install the ·Cyber Cookbook 
Diskette" 
in the default disk 
drive and type ·RUN ME". 
This command 
will give in- 
structions 
for printing 
document 
files which 
should 
be 


read carefully 
before proceeding. 


DALLAS 
SEMICONDUCTOR 
DS620x 
CyberKey 


• Greater than 50,000 cycle connector 
life 


• Durable and rugged 


• Ground 
pin makes first and breaks last 


• 3-wire serial interface 
(DO, CLK, and RST) simplifies 
microprocessor 
interconnect 


• Guided 
entry 
on 
mating 
connector 
overcomes 
orientation 
problems 


• Greater than 10 years of data retention with no limita- 
tions or restrictions 
on write cycles 


• Low-power 
CMOS circuitry 


• Applications 
include 
software 
authorization, 
computer 
identification, 
system 
access 
control, 
calibration, 
data 
storage, 
automatic 
system 
setup, 
and travelling 
work record 


DESCRIPTION 
CyberKeys 
are 
miniature 
electronic 
memories 
with 


self-contained 
lithium 
energy 
sources. 
Depending 
upon the memory 
device 
internal to the CyberKey, 
se- 


cure, 
non-secure, 
time-related, 
and 
combinations 
of 
these functions 
are available. 
Interface 
cost to a micro- 


processor 
is minimized 
by on-chip 
circuitry 
which per- 
mits data transfers 
with only three signals: CLK (clock), 
RST (reset), and DO (data). 
Low pin count and aguided 


entry 
for a mating 
receptacle 
overcome 
mechanical 


PIN DESCRIPTION 
1 
Ground 
2 
Clock 


3 
Data 


4 
RST 
5 
Vcc 


problems 
normally 
encountered 
when 
a conventional 


integrated 
circuit package 
is inserted 
by the end user. 


CyberKeys 
are designed 
to be rugged 
and 
durable 


enough to withstand 
normal handling with a life expec- 


tancy of over ten years. 
Small, lightweight 
construction 
makes the devices suitable for carrying in a pocket or di- 


rect attachment 
to an object. 
Figure 1 lists the memory 
devices 
utilized in the different CyberKeys. 
For further 


information 
please see the referenced 
data sheets. 
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CYBERKEY 
DESCRIPTION 
RELATED 
DATA SHEET 


OS6200 
64-bit unique serial number with CRC 
082400 
Checking 


086201 
1024 bits non-secure 
static RAM 
081200 


086204 
128-bit secure static RAM: 64-bit pass- 
081204 
word and 64-bit 10 


056205 
3 secure 384-bit subkeys, 
512-bit 
051205 
scratchpad 


056207 
384-bit secure static RAM: Internal Time 
051207 
Key (1 to 512 days) 


DALLAS 
SEMICONDUCTOR 
056417 
CyberCard EV 4M-Bit NV SRAM 


• Ground pin makes first and breaks last 


• User-insertable 
memory 


• Capacities 
from 256K 
bits to 4M bits of nonvolatile 
memory 


• Up to 1 million bits per second transfer 
rate 


• Automatic 
write 
protection 
circuitry 
safeguards 
against data loss 


• Cyclic redundancy 
check monitors 
serial data trans- 
mission for errors 


• Compact 
size and shape 


• Wide operating 
temperature 
range of -20°C to +70oC 


DESCRIPTION 
The DS6417 
CyberCard 
EV is a nonvolatile 
serial ac- 


cess RAM designed for portable applications 
requiring a 


rugged and durable package. 
The nonvolatile 
cartridge 
has memory capacities 
from 256K bits to 4M bits. Data 


is transferred 
to and from the RAM through 
a standard 
3-wire serial interface 
which is comprised 
of DO, RST, 


PIN DESCRIPTION 
Pin 1 
Ground 
Pin 2 
Clock 


Pin 3 
Data 
Pin4 
RST 


Pin 5 
Vcc 


and ClK 
signals. The serial port requires a 7-byte proto- 
col to set up 
memory 
transfers. 
Cyclic 
redundancy 
check circuitry 
is included 
to monitor serial data trans- 


missions for errors. 
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PIN DESCRIPTION 
OVERVIEW 
RST 
- 
This 
pin 
controls 
all 
communication 
to the 


D86417. 
When this signal is LOW, all communication 
to 


the serial 
port is inhibited. 
When 
high, data can be 
clocked 
into or out of the serial port. 


CLK - This input signal is used to input or extract data 
from the serial port. 
A clock cycle is defined as a falling 


edge followed 
by a rising edge. 
Data is driven onto the 


3-wire 
bus after a falling edge during a read cycle and 


latched 
into the port on the rising edge during a write 


cycle. 


DO - This signal is the bidirectional 
data signal for the 


3-wire port. 


OPERATION 
The block diagram 
of Figure 1 illustrates 
the main ele- 


ments of the DS6417. 
As shown, the D86417 
has two 
major sections: 
the static RAM array and the 3-wire to 
bytewide 
converter. 
The 3-wire to bytewide 
converter 


controls the static RAM through 
the use of the controV 
address/data 
latches 
and multiplexer. 


The 3-wire to bytewide 
converter 
uses a 56-bit protocol 
to determine 
the action to be taken and the starting ad- 


dress in RAM to be used. 
Data is entered while RST is 
high on the low to high transition 
of the CLK signal pro- 


vided the data is stable on the DO line for the proper set- 


up and hold times. 


The last 8 bits ofthe 56-bit protocol contain the cyclic re- 


dundancy 
check byte that ensures all bits ofthe protocol 
have been transmitted 
correctly. 
If the 56 bits of proto- 


col have not been received 
properly, the transaction 
will 
be aborted. 
The CRC check byte can catch up to three 


bit errors within the 56-bit protocol and can also be used 


on incoming and outgoing 
data streams to check the in- 
tegrity of the data being read or written. 


PROTOCOL 
The 3-wire bus protocol 
can cause six different 
actions 


to be taken by the D86417 
(see Table 1). 


The organization 
of the 56-bit protocol 
is shown 
in Fig- 
ure 2. 
As defined, 
the first byte of the protocol 
deter- 


mines whether the action to be taken involves a read or 


a write. 
A read function 
is defined by the binary pattern 


[11101000). 
This 
pattern 
is applicable 
to commands 
1,3,5, and 6 of Table 1. A write function is defined by the 


binary pattern [00010111). 
This pattern is applicable 
to 


commands 
2 and 4 of Table 1. Any other pattern which 


is entered into this readlwrite 
field will cause the trans- 


action to be terminated. 
Additional 
differentiation 
as to 
which read or write command 
is determined 
by the last 


five bits of the third byte of protocol 
referred 
to as the 
command 
field. 
The command 
field bits are shown as 


the binary values 
in Table 1. 


BURST 
READ 
A burst read uses a 19-bit address 
field which consists 
of the second byte, third byte, and the first three bits of 


the fourth byte of the protocol to determine 
the starting 
address 
of the information 
to be read from the RAM. 
The byte of data that has been accessed 
is transferred 
to the 3-wire bus a bit at a time, L8B first, by driving the 


DO line on the falling edge of the next eight clocks. 


BURST WRITE 
A burst write uses the same 19 bit address field to deter- 
mine the starting 
address of information 
to be written in 


RAM. 
Data is shifted from the DO line into an eight bit 
shift register 
on the next eight rising clock edges. 
After 


a byte is loaded, the data is written into the RAM location 
immediately 
after the rising edge of the eighth 
clock. 


Burst reads and writes will continue 
on a byte by byte 
basis automatically 
incrementing 
the selected 
address 


by one location for each successive 
byte. 


1) [00110 binary) burst read 
2) [10001 binary) burst write 
3) [00101 binary) read protocol 
select bits 


4) [01110 binary) write protocol 
select bits 


5) [11XXX binary) burst read masking portions of the protocol select bits 
6) [00011 binary) read the CRC register 


Termination 
of a current 
transaction 
will occur at any 


time the RST signal is taken low. 
If a byte of data has 


been loaded 
into the shift register 
a write cycle is al- 
lowed to finish, so corrupted 
data is not written into the 
RAM. 
If a full byte of data has not been loaded into the 


shift register 
when the RST signal goes low, no writing 


occurs. 
Reads can be terminated 
at any point since 


there is no potential 
for the corruption 
of RAM data. 


READCRC. 
The read CRC command 
provides 
a method for check- 


ing the integrity 
of data sent over the 3-wire bus. 
The 
CRC byte resides 
in the last byte (byte 6) of the 56-bit 


protocol. 
The a-bit C RC value is valid for both the 56-bit 
protocol and also all data that is read or written from the 


RAM. 
After a burst read or write has finished 
and RST 
has gone low, the final value of the CRC is stored in an 


internal 
register 
of the OS6417. 
If a read CRC register 
command 
is issued, the stored CRC value is driven onto 
the DO signal line by the first eight dock cycles after the 
56-bit protocol 
is received. 
The CRC value generated 
by the OS6417 should match the value generated 
by the 


host system which 
is transmitting 
or receiving data on 
the other end of the 3-wire bus. 


It should be noted that the C RC for a previous transac- 


tion can only be obtained 
if a read CRC command 
is is- 
sued immediately 
after the RST signal goes low to reset 


the OS6417, then high to accept a read CRC command. 
If any other sequence 
is followed, 
an intermediate 
CRC 


will be generated 
and stored whenever 
the RST signal 
goes low again. 


Three commands 
are used to set the select bits in the 
protocol. 
Once the select bits are set to a binary value, 
they must be matched 
when protocol 
is sent or further 


activity is prevented. 
The bits allow for up to 65,536 dif- 
ferent 
binary 
combinations. 
Therefore, 
multiple 
OS6417s 
can be connected 
on the same 
3-wire 
bus 
and only the selected 
device will respond. 
To write the 
select bits, a write function 
in the readlwrite 
field is re- 


quired along with the appropriate 
command 
in the com- 


mand field. 
To read the select bits, a read cycle in the 


read/write 
field is required 
along with the appropriate 
command 
in the command 
field. 
The arrangement 
of 


reading and writing select bits allows the user to have a 
large number of OS6417s 
in use and uniquely 
identify 


each one. A read can occur successfully 
without know- 
ing the select 
bits, 
but a write 
cannot 
occur 
without 
matching 
the current select field. 


A third command 
masking specific select bits provides a 


means for determining 
the identity of a specific OS6417 


in the presence 
of many OS6417s. 
A read in the read/ 
write field and a [11000 binary) in the command 
field will 


execute a mask read that ignores all select bits to deter- 


mine the presence 
of any 056417s. 
With the detection 


of at least one device, a search can begin by masking all 
but 
a single pair of OS6417 select bits. 
A read in the 


read/write 
field and a [11001 binary) 
in the command 
field will unmask the first two LSB 's of byte 4 ofthe select 


bits (Figure 
3). 
With these two select bits unmasked, 


only an exact match of four possible 
combinations 
(00, 
01, 10, or 11) of these two select bits will now allow ac- 


cess through the3-wire 
port to RAM. Therefore, 
repeat- 
ing the unmasking 
of the two bits of the select field up to 


four times will give the binary value of these select bits. 
Having determined 
the first two select bits, the next two 


select bits can be unmasked, 
and the process of match- 


ing one of the four combinations 
can proceed as before. 


In fact, repetition 
of unmasking 
select bit pairs will yield 
an exact match of the one OS6417 out of the possible 


65,536 in no more than 32 attempts. 


CRC GENERATION 
The logic involved 
in the CRC generation 
is shown 
in 
Figure 4. Basically, the scheme is comprised 
of an a-bit 


shift register, four exclusive 
OR gates, 
and two sets of 


transmission 
gates. 
The transmission 
gates serve to di- 
vert data from DO IN to the CRC generator 
while each 
byte is being assembled 
and at the same time, output 
data to the output (OOOUT). 
When 
input select CRC 
(SDCRC) 
is driven to an active level (high), data is out- 
put at DOOUT from the CRC generator 
using the clock 
input (CK) in the same manner as described 
earlier for 


operation 
of the 3-wire bus. 


The reset signal (R5B) must be high while the CRC gen- 
erator is being used as an inactive state will disable the 
8-bit shift register. 
This signal is the same as the reset 


described 
for the 3-wire bus. A CRC generator 
for serial 
port communications 
can be constructed 
as described 


above to satisfy the OS6417 CRC requirements. 


However, another approach 
is to generate 
the CRC us- 
ing software. 
An example 
of how this is accomplished 


using assembly 
language 
follows. 
This assembly 
lan- 
guage 
code is written 
for the OS5000 
Microcontroller. 


The assembly 
language 
procedure 
00_ CRC given be- 
low calculates 
the 
cumulative 
CRC 
of all the bytes 
passed to it in the accumulator. 
Before it is used to cal- 
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culate the CRC of a data stream, it should be initialized 


by setting the variable 
CRC to zero. 
Each byte of the 
data is then placed in the accumulator 
and DO_ CRC is 


called to update the CRC. 
After all the data has been 


passed to DO CRC, the variable CRC will contain the re- 


sult. 


3-WIREBUS 
The 3-Wire bus is comprised 
of three signals. These are 


the RST (reset) signal, the ClK 
(clock) signal, and the 


DO (data) signal. 
All data transfers 
are initiated by driv- 


ing the RST input 
high. 
The 
RST signal 
provides 
a 


method 
of terminating 
a data transfer. 


BLOCK 
DIAGRAM 
Figure 1 


ClK 


RST 


DO 


A clock cycle is a sequence 
of a falling edge followed by 


a rising edge. 
For data inputs, the data must be valid 


during the rising edge of a clock cycle. 
Command 
bits 


and data bits are input on the rising edge of the clock and 
data bits are output on the falling edge of the clock. 
All 


data transfers terminate 
if the RST is low and the DO pin 


goes to a high impedance 
state. When data transfers to 


the DS6417 are terminated 
by the RST signal going low, 


the transition 
of the RST going low must occur during a 


high level of the ClK 
signal. 
Failure to insure that the 


ClK 
signal is high will result in the corruption 
of the last 


bit transferred. 
Data transfers 
are illustrated 
in Figures 


5 and 6 for normal modes of operation. 


SERIAL 
PORT 
BUFFERS 


3-WIRETO 
BYTEWIDE 
CONVERTER 


STATIC 
RAM 
ARRAY 
(UP TO 
4M BITS) 
DATNCONTROl 
BUFFERS 


NONVOLATilE 
CONTROllER 


DO CRC: 
- 
PUSH 


PUSH 
PUSH 
MOV 
CRC LOOP: 
- 
XRL 


RRC 
MOV 
JNC 
ZERO: 
XRL 
RRC 
MOV 
POP 
RR 
PUSH 
DJNZ 
POP 
POP 
POP 
RET 


ACC 
B 
ACC 
B. 


;Save the Accumulator 
;Save the B register 
;Save bits to be shifted 
#8 
;Set to shift eight bits 


CRC 
;Calculate 
DQIN xor CRCTO 
;Move it to the last 
CRC 
;Get the last CRC value 
;Skip if DQIN xor CRCTO=O 
OCCH 
;Update the CRC value 


;Position 
the new CRC 
A 
;Store the new CRC 
;Get the remaining 
bits 
;Position 
next bit in LSB 
;Save the remaining 
bits 
CRC _LOOP 
;Repeat for eight bits 
;Clean up the stack 
;Restore the B register 
;Restore the Accumulator 
;Return 


A, 
A 
A. 
ZERO 
A, 


A 
CRC, 
ACC 
A 
ACC 
B, 
ACC 
B 
ACC 


LSB 
SO 


LSB 
S8 


LSB 


X 


UNMASK 
4 LSS'S 


UNMASK 
6 LSS'S 


UNMASK 
8 LSS'S 


UNMASK 
10 LSS'S 


UNMASK 
12 LSS'S 


UNMASK 
14 LSS'S 


I 1 I 1 
X 
X 
X 


0 
0 
0 


•• 
0 
0 
1 


•• 
0 
1 
0 


•.. 
0 
1 
1 


•... 
1 
0 
0 


•.. 
1 
0 
1 


•.. 
1 
1 
0 


•.. 
1 
1 
1 


CRCT3 
D 
Q 


C 


DATA 
INPUT/ 
OUTPUT 


ABSOLUTE MAXIMUM RATINGS· 
Voltage on any Pin Relative to Ground 
Operating 
Temperature 
Storage Temperature 


-0.3V to +7.0V 
O°C to 70°C 
-40°C to +70°C 


• This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
outside those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply 
VCC 
-4.5 
5.0 
5.5 
Volts 
1 


Input High Voltage 
V1H 
2.2 
Vcc 
Volts 
1 


Input Low Voltage 
Vll 
0.0 
+0.8 
Volts 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Leakage 
III 
-60 
+60 
J.lA 


I/O Leakage 
ILO 
-10 
+10 
J.lA 


Output Current 
IOH 
-1.0 
-2.0 
mA 
2 


Output Current 
10l 
2.0 
3.0 
mA 
3 


Operating 
Current 
lop 
10 
20 
mA 


Input Capacitance 
CIN 
5 
pF 


I/O Capacitance 
CIB 
5 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


VCCI Slew Rate 
tF 
300 
J.lS 
4 


VCCI Slew Rate 
tR 
1 
J.lS 
4 


Power Down to PF 
tpF 
0 
J.lS 
4 


PF Recovery 
tREC 
100 
J.lS 
4 
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PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Data to CLK Setup 
toe 
35 
ns 
2 


Data to CLK Hold 
teOH 
40 
ns 
2 


Data to CLK Delay 
teoo 
125 
ns 
2,3,5 


CLK Low Time 
tel 
500 
ns 
2 


CLK High Time 
teH 
500 
ns 
2 


CLK Frequency 
fClK 
DC 
1 
MHz 
2 


CLK Rise & Fall Time 
tR tF 
500 
ns 


RST to CLK Setup 
tec 
1 
J1S 
2 


CLK to RST Hold 
teCH 
40 
ns 
2 


RST Inactive Time 
teWH 
125 
ns 
2 


RST to D/Q High Z 
teoz 
50 
ns 
2 


NOTES: 
1. All voltages 
are referenced 
to ground. 


2. @ 2.4 volts. 


3. @ 0.4 volts. 


4. See Figure 7. 


tOR 


DATA RETENTION 
TIME 


3.2V-- 


tF 


DALLAS 
SEMICONDUCTOR 
OS9000 
Bytewide Cable Harness 


FEATURES 


• Converts 
30-position 
card edge to popular 
bytewide 
28-pin 
DIP socket 


• Bifurcated 
cantilever 
beam 
card 
edge 
design 
provides 
redundant 
contact 


• Mechanical 
keys 
provide 
proper 
insertion 
and 
withdrawal 
of Dallas Semiconductor 
Ds 1217 Nonvol- 


atile Read'Write 
Cartridges 


• 28-position 
DIP 
plug 
inserts 
into 
any 
standard 
28-position 
IC DIP socket 


• Color stripe indicates 
pin one on 28-pin 
DIP plug 


• Standard 
six-inch 
cable length 


DESCRIPTION 
The Ds9000 
Bytewide 
Cable Hamess 
is a specially de- 


signed cable harness 
which converts 
Dallas Semicon- 


ductor 
Ds1217 
Nonvolatile 
Read'Write 
Cartridges 
or 
any other 30-position 
card edge to the popUlar bytewide 
28-pin 
DIP socket. 
An additional 
ground 
lead and dual 


key positions 
allow for proper insertion 
and withdrawal 


of Nonvolatile 
Read'Write 
Cartridges. 
A six-inch 
cable 
length allows for flexibility 
in end applications 
but does 
not substantially 
affect the performance 
characteristics 
of the Ds1217. 
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DALLAS 
SEMICONDUCTOR 
059002 
Cartridge Housing 


FEATURES 


• Two-piece, 
snap together 
construction 


• Matches 
form 
factor 
of 
Oallas 
Semiconductor 
OS 1217 Nonvolatile 
Read/Write 
Cartridges 


• Made of rugged, flame-retardant 
ABS plastic 


• Accepts 
DS9003 Cartridge 
Proto Board 


• Opening 
for switch or jumper 


• Component 
clearance 
of .175" solder 
side, 
.200 
W 


circuit side using .06~ 
PCB 


DESCRIPTION 
The OSOOO2Cartridge 
Housing 
is a rugged, two-piece 


snap together cartridge 
housing designed 
for use in any 
portable 
cartridge 
application. 
Components 
can be ei- 
ther through-hole 
mounted 
or surface 
mounted on both 
sides depending 
upon density 
requirement 
and board 


design. The outside profile of the PCB should match the 


OS9003 
Cartridge 
Proto Board. 
Applications 
include 


nonvolatile 
static RAM, ROM, or EPROM 
memory 
car- 
tridges. 


DALLAS 
SEMICONDUCTOR 
089003 


Cartridge Proto Board 


• GolcJ-plated card edge fingers 


• Connects 
to standard 
28-pin DIP socket via DSOO00 
Bytewide 
Cable Harness 


• Key slots provide 
for proper insertion 
and removal 


• Separate full length power 
and ground buses for ease 
of layout 


FEATURES 


• Matches 
profile 
of DS1217 
Nonvolatile 
ReadlWrite 
Cartridges 


• Plated through-hole 
pattern 
for wire wrap 
or solcler 
mount development 


• Allows 
for 
a single 
double-size 
cartridge 
or two 
standard-size 
cartridges 


FEATURES 
The DSOO03 Cartridge 
Proto Board is a developmental 
printed circuit board for prototyping 
portable 
hand-helcJ 


cartridges. 
The golcJ-plated card edge connections 
con- 


form to the popular 
28-pin bytewide 
DIP socket pinout 


when used with the DSOO00 Bytewide 
Cable Harness. 


The card profile matches that of the DS1217 Nonvolatile 
ReadIWrite 
Cartridges 
and 
can 
be 
used 
with 
the 


DS9002 Cartridge 
Housing. 


DALLAS 
SEMICONDUCTOR 
DS908xx 
CyberKey/Card 
Receptacles 


• Guided entry on receptacle 


• High insertion force 


• Greater than 50,000 cycle life 


±.002 
0.035 


9085A 
9085V 


PART NUMBER 
DESCRIPTION 


DS9080V 
Flush mount CyberKey 
receptacle, 
vertical 
PCB mount 


DS9080A 
Flush mount CyberKey 
receptacle, 
right angle PCB mount 


DS9081 V 
Recessed 
CyberKey 
receptacle, 
vertical 
PCB mount 


DS9081 A 
Recessed 
CyberKey 
receptacle, 
right angle PCB mount 


DS9082V 
Flush mount CyberCard 
receptacle, 
vertical 
PCB mount 


DS9082A 
Rush mount CyberCard 
receptacle, 
right angle PCB mount 


DS9084V 
Recessed 
CyberCard 
EV receptacle, 
vertical 
PCB mount 


DS9084A 
Recessed 
CyberCard 
EV receptacle, 
right angle PCB mount 


DS9085A 
Flush mount CyberCard 
receptacle, 
right angle PCB mount 


DS9085V 
Flush mount CyberCard 
receptacle, 
vertical 
angle PCB mount 


General Information 


Silicon Timed Circuits 


Multiport Memory 


Nonvolati Ie RAM 


Intelligent Sockets 


Timekeeping 


User-Insertable Memory 


User-Insertable Memory (Secured) 


Battery Backup and Battery Chargers 


System Extension 


Sip Stik Prefabs 


Automatic Identification 


Microcontrollers 


Telecommunications 


Teleservicing 


Packages 


DALLAS 
SEMICONDUCTOR 
DS1204U 
Electronic Key 


• Cannot be deciphered 
by reverse engineering 


• Partitioned 
memory 
thwarts 
pirating 


• User-insertable 
packaging 
allows 
personal 
posses- 
sion 


• Exclusive 
blank keys on request 


• Appropriate 
identification 
can be made with a 64--bit 
reprogram mabie memory 


• Unreadable 
64-bit security 
match code virtually 
pre- 


vents 
deciphering 
by exhaustive 
search 
with 
over 
1019 possibilities 


• 128 bits of secure readlwrite 
memory create addition- 
al barriers 
by permitting 
data 
changes 
as often as 
needed 


• Rapid erasure 
of identifICation 
security 
match code 
and secure readlwrite 
memory can occur if tampering 
is detected 


• Over 10 years of data retention 
with no limitations 
or 
restrictions 
on write cycle 


• Low-power 
CMOS 
circuitry 


• Four million bps data rate 


• Durable and rugged 


• Applications 
include 
software 
authorization, 
gray 
market software 
protection, 
proprietary 
data, financial 
transactions, 
secure personnel 
areas, and system ao- 


cess control 


DESCRIPTION 
The 
DS1204U 
Electronic 
Key is a miniature 
security 
system 
that stores 64 bits of user-definable 
identifica- 


tion code and a 64-bit security match code that protects 
128 bits of readlwrite 
nonvolatile 
memory. 
The 64--bit 


identification 
code and the security 
match code are pro- 


grammed 
into the key via a special program 
mode oper- 


ation. After programming, 
the key follows 
a procedure 


with a serial format to retrieve or update data. Interface 
cost to a microprocessor 
is minimized 
by on-chip circuit- 


DS1204U 


ELECTRONIC 
KEY 


1111111111111\ 
1.0 IN 


PIN DESCRIPTION 
Pin 1 - Vcc 
Pin2- 
RST 
Pin3- 
DO 
Pin 4-CLK 
Pin 5-GND 


+5 Volts 


Reset 
Data InpuVOutput 
Clock 


Ground 


ry that permits 
data transfer 
with 
only three 
signals: 


Clock (CLK), Reset (RST), and Data Input/Output 
(DO). 


Low pin count and a guided entry for mating receptacle 


overcome 
mechanical 
problems 
normally 
encountered 
with conventional 
integrated 
circuit packaging, 
making 
the device transportable 
and user-insertable. 


OPERATION 
- NORMAL 
MODE 
The Electronic 
Key has two modes of operation: 
normal 
and program. 
The block diagram 
(see Figure 
1) illus- 


trates the main elements 
of the key when used in the 


normal mode. To initiate data transfer with the key, RST 


is taken high and 24 bits are loaded into the command 
register on each Iow-to-high 
transition 
of the elK 
input. 


The command 
regiSter must match the exact bit pattern 


that defines normal operation 
for read or write, or com- 
munications 
are ignored. 
If the command 
register 
is 


loaded properly, communications 
are allowed to contin- 


ue. The next 64 cycles to the key are reads. 
Data is 


Control 
Logic 


clocked out ofthe key on the high-to-Iow 
transition 
ofthe 


clock 
from 
the 
identification 
memory. 
Next, 
64 write 


cycles must be written 
to the compare 
register. 
These 
64 bits must match the exact pattern stored in the secu- 


rity match memory. If a match is not found, access to ad- 


ditional 
information 
is denied. 
Instead, 
random 
data is 


output for the next 128 cycles when reading data. If write 
cycles are being executed, the write cycles are ignored. 


If a match is found, access is permitted 
to a 128-bit read! 


write nonvolatile 
memory. 
Figure 2 is a summary 
of nor- 


mal mode operation 
and Figure 3 is a flow chart of the 


normal mode sequence. 


64-Bit 
Identification 


128-Bit 
Secure Memory 


Security 
Match 


64 Write Cycles 


Secure Memory 


128 Reads or Writes 


PROGRAM 
MODE 
The block diagram 
in Figure 4 illustrates 
the main ele- 


ments ofthe key when used in the program mode. To ini- 
tiate the program 
mode, RST is driven high and 24 bits 
are 
loaded 
into 
the 
command 
register 
on 
each 
low-t~high 
transition 
of the elK input. The command 


register 
must match the exact pattern that defines pr~ 


gram operation. 
If an exact match is not found, the re- 


mainder of the program cycle is ignored. Ifthe command 


register is properly 
loaded, then the 128 bits that follow 
are written 
to the identification 
memory and the security 


match memory. Figure 5 is a summary of program 
mode 
operation 
and Figure 6 is a flow chart of program 
mode 
oPeration. 


BLOCK 
DIAGRAM 
- PROGRAM 
MODE 
Figure 4 


D/Q 


Control 
Logic 


Protocol 


Command 
Word 


64-Bit 
Identification 


64-Bit 
Security 
Match 


Security 
Match 


64 Write Cycles 


COMMAND 
WORD 
Each data transfer 
for the normal 
and program 
mode 
begins 
with a thr~yte 
command 
word as shown 
in 
Figure 7. As defined, the first byte of the command word 


specifies whether the 128-bit nonvolatile 
memory will be 
written into or reacl. If anyone 
of the bits of the first byte 
of the command 
word fails to meet the exact pattern of 


read or write, the data transfer 
will be aborted. 


The 8-bit pattern for read is 01100010. 
The pattern for 


write is 10011101. The first two bits ofthe second byte of 
the command 
word specify whether the data transfer to 


follow is a program 
or normal cycle. The bit pattern for 
program 
is 0 in bit 0 and 1 in bit 1. The program 
mode 


can be selected only when the first byte of the command 


word specifies 
a write. If the program 
mode is specified 
and the first byte of the command 
word does not specify 
a write, data transfer will be aborted. The bit pattem that 
selects the normal mode of operation 
is 1 in bit 0 and 0 in 


bit 1. The other two possible 
combinations 
for the first 
two bits of byte 2 will cause data transfer to abort. 


The remaining 
six bits of byte 2 and the first seven bits of 


byte 3 form unique patterns 
that allow multiple 
keys to 
reside 
on a common 
bus. As such, 
each 
respective 


code pattern must be written exactly for a given device 
or data transfer 
will abort. 
Dallas Semiconductor 
has 


five patterns 
available 
as standard 
products 
per the 
chart in Figure 7. Each pattern corresponds 
to a specific 


part number. 
Under special contract with Dallas Semi- 


conductor, 
the user can specify 
any bit pattern 
other 
than those specified 
as unavailable. 
The bit pattern 
as 


defined 
by the user must be written 
exactly 
or data 
transfer will abort. The last bit of byte 3 of the command 
word must be written to logic 1 or data transfer will abort. 


NOTE: 
Contact the Dallas Semiconductor 
sales offICe for a spe- 


cial command 
word code assignment 
that makes possi- 


ble an exclusive 
blank key. 


RESET AND CLOCK CONTROL 
All data transfers 
are initiated 
by driving the RST input 


high. The RST input serves three functions. 
First, itturns 


on control 
logic, which allows access 
to the command 


register for the command 
sequence. 
Second, 
the RST 


signal provides a power source for the cycle to follow. To 
meet this requirement, 
a drive source for RST of 2 mA @ 


3.0 volts is required. 
However, 
if the Vcc 
pin is con- 


nected to a ~volt 
source within nominal 
limits, the RST 


is not used as a source of power and input levels revert 


to normal V IH and V IL inputs with a drive current require- 
ment of 500 flA. Third, the RST signal provides 
a meth- 


od of terminating 
data transfer. 


A clock cycle is a sequence 
of a falling edge followed by 
a rising edge. 
For data inputs, the data must be valid 
during the rising edge of a clock cycle. Command 
bits 


and data bits are input on the rising edge of the clock and 
data bits are output on the falling edge of the clock. The 


rising edge of the clock returns the DO pin to a high im- 
pedance 
state. All data transfer 
terminates 
if the RST 


pin is low and the DO pin goes to a high impedance 
state. When data transfer to the key is terminated 
using 


RST, the transition 
of RST must occur while the clock is 


at a high level to avoid disturbing 
the last bit of data. Data 


transfer 
is illustrated 
in Figure 
8 for normal 
mode and 


Figure 9 for program 
mode. 
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KEY CONNECTIONS 
The key is designed to be plugged into a standard 5-pin, 
O.1-inch center SIP receptacle. 
A guide is provided 
to 


prevent 
the key from being plugged 
in backwards 
and 
aid in alignment 
of the receptacle. 
For portable 
applica- 


Byte 2 


Byte 3 


Byte 2 


Byte 3 


Byte 2 


Byte 3 


Byte 2 


Byte 3 


Byte 2 


Byte 3 


tions, contact to the key 
pins can be determined 
to en- 
sure connection 
integrity 
before 
data transfer 
begins. 


eLK, RSf. and DO all have internal 20K ohm pulldown 
resistors to ground that can be sensed by a reading de- 
vice. 


J---~----}5----}5 


~J001261 
00127)- 


~5 
~ 
COMMAND 
I\. 
READ 
I\. 
WRITE 
I\. 
READIWRIT~ 
WORD - 
--04 
BITS---- 
-64 
BITS-- 
- 
128 BITS 


J--~------ 
~ET 


~ 
>5 
~ 
,,---COMMAND 
1\ 
WRITE 
I\. 
WRITE 
/ 
WORD --- 
----64' 
BITS~---- 
----- 
64 BITS 


ABSOLUTE MAXIMUM RATINGS· 
Voltage on any Pin Relative to Ground 
Operating Temperature 
Storage Temperature 


-1.0V to +7.0V 
OOCto 70°C 
_40°Cto +70oC 


• This is a stress rating only and functional operation of the device at these or any other conditions outside those 
indicated in the operation sections of this specification is not implied. Exposure to absolute maximum rating 
conditions for extended periods of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Logic 1 
V1H 
2.0 
V 
1,8,10 


Logic 0 
VIL 
-0.3 
+0.8 
V 
1 


RESET Logic 1 
VIHE 
3.0 
V 
1,9,11 


Supply 
Vcc 
4.5 
5.0 
5.5 
V 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input leakage 
III 
+500 
IlA 
4 


Output leakage 
ILO 
+500 
J1A 


Output Current @2.4V 
IOH 
-1 
mA 


Output Current @0.4V 
10l 
+2 
mA 


RST Input Resistance 
ZRST 
10 
60 
Kohms 


D/Q Input Resistance 
Zoo 
10 
60 
Kohms 


ClK Input Resistance 
ZelK 
10 
60 
Kohms 


RST Current @3.0V 
IRST 
2 
mA 
6,9,13 


Active Current 
ICCl 
6 
mA 
6 


Standby Current 
ICC2 
2.5 
mA 
6 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
pF 


Output Capacitance 
COUT 
7 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Data to ClK Setup 
toe 
35 
ns 
2,7 


ClK to Data Hold 
teOH 
40 
ns 
2,7 


ClK to Data Delay 
teoo 
100 
ns 
2,3,5,7 


ClKlowTime 
tel 
125 
ns 
2,7 


ClK High Time 
teH 
125 
ns 
2,7 


ClK Frequency 
fClK 
DC 
4.0 
MHz 
2,7 


ClK Rise & Fall 
tR,tF 
500 
ns 
2,7 


RST to ClK Setup 
tec 
1 
J.lS 
2,7 


ClK to RS'f Hold 
teCH 
40 
ns 
2,7 


RST Inactive Time 
teWH 
125 
ns 
2,7,14 


RST to VO High Z 
teoz 
50 
ns 
2,7 


=4---------rt-----tI 
RESET 
tc 


DATA 
INPUT/OUT 


~ 


-------------tL 
RESET 
tcc 


CLOCK 
~~_. 
00~~~~....--Y:~=== 


NOTES: 


1. All voltages 
are referenced 
to GND. 


2. Measured 
at VIH = 2.0 or VIL = .8V and 10ns maximum 
rise and fall time. 


3. Measured 
at VOH = 2.4 volts and VOL = 0.4 volts. 


4. For CLK, 0/0, and RSi. 


5. Load capacitance 
= 50 pF. 


6. Measured 
with outputs open. 


7. Measured 
at VIH of RST ~ 3.0V when RST supplies 
power. 


8. Logic 1 maximum 
is Vcc + 0.3 volts if the Vcc pin supplies 
power and RST + 0.3 volts if the RST pin supplies 
power. 


9. Applies to RST when Vcc < 3.0V. 


10. Input levels apply to CLK, DO, and RST while Vcc is within nominal 
limits. When Vcc is not oonnected 
to the 
key, then 'RST input reverts to VIHE. 


11. RST logic 1 maximum 
is Vcc + 0.3 volts if the Vcc pin supplies 
power and 5.5 volts maximum 
if RST supplies 
power. 


12. Each DS1204U 
is marked with a 4-digit code AABB. AA designates 
the year of manufacture. 
BB designates 
the week of manufacture. 
The expected 
toR is defined 
as starting 
at the date of manufacture. 


13. Average 
AC RST current can be determined 
using the following 
formula: 
ITOTAL= 2 + ILOADDC + (4 X 10-3) (CL + 140)1 
ITOTALand ILOADare in mA; CL is in pF; f is in MHz. 
Applying 
the above formula, 
a load capacitance 
of 50 pF running at a frequency 
of 4.0 MHz gives an ITOTALof 
5mA. 


14. When RST is supplying 
power teWH must be increased 
t01 00 ms average. 


DALLAS 
SEMICONDUCTOR 
0512055 
MultiKey Chip 


• Three 
secure 
read/write 
data partitions 
of 384 bits 
each 


• Secure 
data cannot 
be deciphered 
by reverse engi- 
neering 


• Guaranteed 
unique, 
48-bit, 
laser 
etched 
serial 
number 


• 64-bitpassword 
and 1.0. fields provide positive identi- 
fication 
and security 
for each secure data partition 


• Applications 
include proprietary 
data, financial trans- 
actions, 
secure 
personnel 
areas, 
and 
systems 
ac- 
cess control 


DESCRIPTION 
The 0512055 
MultiKey Chip is an enhanced 
version of 
the 051204U 
Electronic 
Key which has both a standard 
3-wire interface 
(data, clock, and reset) and a 1-wire 
in- 


terface. The DS12055 
MultiKey has three secure read/ 


write subkeys which are each 384 bits in length. In addi- 
tion, there is a 512-bit readlwrite 
scratchpad 
which can 


be used as a non-secure 
data area or as a holding regis- 
ter for data transfer 
to one of the three subkeys. 
Each 
subkey within the part is uniquely 
addressable 
on byte 
boundaries. 


PIN ASSIGNMENT 


VCCI 
vcco 


NC 
HC 


RST 
110 


DO 
GND 


NC 
NC 


CLK 
DQOE 


NC 
HC 


GND 
BAT 


PIN DESCRIPTION 
VCCI 
+5V Supply 
(Battery 
BackUp Mode) 
RST 
Reset (3-Wire) 


DO 
Data (3-Wire) 
CLK 
Clock (3-Wire) 


GND 
Ground 


BAT 
Battery 
(+) 
(Battery 
Backup 
Mode) 
DOOE 
Data Available 
(3-Wire) 
VO 
Data VO (1-Wire) 
Veeo 
Battery (+) (Battery 
Powered 
Mode) 


OPERATING 
MODES 
There 
are two 
modes 
of operation 
for powering 
the 


DS120SS MultiKey 
Chip. In the Normal Mode (Battery 
Backup), 
Vee power is supplied 
to the part on the Veel 
pin, while the battery 
backUp source 
is applied 
to the 


BAT pin. In this mode of operation, 
the chip supply 
is 


switched 
internally 
between 
Veel and BAT (depending 


on which is higher) and this level is presented 
internally 
to the Veea 
pin. In the Battery Operate 
Mode, the bat- 
tery supply is connected 
directly to the Vceo 
pin while 
the Veel and BAT pins are grounded. 


INTERFACES 
Two 
interfaces 
to the 
DS1205S 
are provided. 
The 


1-wire interface 
requires 
a 1-wire VO command 
for ad- 
dressing 
the device. 
An additional 
function 
command 
word is then passed through the 1-wire interface to ac- 


cess the various 
D51205S 
functions. 
The 3-wire inter- 
face (data (DO), reset (R5T), and clock (CLK)) requires 


only the function 
command 
word. 
The four 1-wire VO 
commands 
that deal with the unique lasered 
ROM are 


available 
only through 
the 1-wire 
interface. 
All other 


functions 
are available 
through 
either interface. 


The 24 bit function 
command 
word 
is organized 
into 


three fields of eight bits each. 
These one byte fields in- 


clude the function to be performed, 
the memory partition 


to be accessed 
and the starting 
byte address 
for the 
data transfer operation. 
The starting 
byte. address 
and 


the partition 
codes are required to be given in both real 
and complemenUorm. 
Ifthese values do not match, ac- 


cess to the part will be denied 
(Figure 2). 


The 
function 
command 
word 
is 
presented 
to 
the 


D51205S 
L5B 
first. 
The first byte 
contains 
the 8-bit 


FUNCTIONS 
A command 
word written written to the 0512055 
Multi- 


Key specifies 
the operation 
to be performed 
and the 


partition 
to be operated 
on. There 
are two classes 
of 
functions 
available. 
One class includes 
operations 
on 


the read/write 
secure 
partitions. 
The other 
class 
in- 
cludes 
operations 
on 
the 
read/write 
scratchpad 


(Figure 1). 


COMMAND 
WORD 
(24 BITS) 


function code that defines which of the six valid function 
oodes is to be executed. 
Each function 
code is valid for 
only 
certain 
partition 
and starting 
address 
combina- 


tions. 
Figure 3 illustrates 
the valid partition 
code, start- 
ing address 
and function 
code combinations. 
The se- 


cond byte consists of the 2-bit partition code, identifying 
which partition is being accessed, 
and the 6-bit starting 


byte address, which specifies where to start the access 
of the given partition. 
The third byte consists of the com- 
plement of the 2-bit partition code and the complement 


of the 6-bit starting 
byte address. 


MSB 


(KK)c(AAAAAA)c I 
(KK) (AAAAAA) I 


LSB 


FFFFFFFF 


Two-bit number specifying 
which partition is to be accessed. 
00 specifies subkey O.01 specifies 


subkey 
1. 10 specifies 
subkey 2. 11 specifies 
the scratchpad. 


Complement 
of (KK) on a bit-by-bit 
basis. If the numbers 
are not complements 
the command 


word is invalid and no action will be taken. 


Address field containing 
address bits that define the starting byte address of the partition 
to be 
accessed. 


Complement 
of (AAAAAA) 
on a bit-by-bit 
basis. If the numbers 
are not complements 
the com- 
mand word is invalid and no action will be taken. 


COMMAND 
VALID PARTITION 
VAUDBYTE 
VALID FUNCTION 
CODEKK 
ADDRESS 
AAAAAA 
CODE FFFF FFFF 


Set Scratchpad 
11 
0-63 
10010110 


Get Scratchpad 
11 
0-63 
01101001 


Set Secure 
Data 
00,01,10 
16-63 
1001 1001 


Get Secure 
Data 
00,01,10 
16-63 
01100110 


Set Security 
Match 
00,01,10 
000000 
01011010 


Move Block 
00,01,10 
000000 
0011 1100 


SECURE 
PARTITION 
COMMANDS 
Each of the three secure partitions 
within the DS1205S 
MultiKey is comprised 
of a 64-bit I.D. field, a 64-bit secu- 


rity match code and a 384-bit secure data field (Figure 
4). 
The three 
commands 
that operate 
on the secure 
partitions 
are: 


1) Set Security 
Match 


2) Set Secure 
Data 


3) Get Secure 
Data 


As a guard against 
attackers, 
the security 
match code 


can never be read. 
Similarly, tampering 
through repro- 


gramming 
will immediately 
clear the entire secure parti- 


tion. 


SECURE 
DATA FIELD 


384 BITS 


SET SECURITY 
MATCH 


The Set Security 
Match oommand 
is used to enter data 


into the I.D. and security match fields ofthe selected se- 


cure partition. 
The DS1205S 
will respond 
to the oom- 


mand by outputting 
the 64-bit 1.0. field of the selected 


secure partition. 
The next 64 clock cycles are used to 


echo the 1.0.field back to the DS1205S. 
Upon receipt of 


the oorrect 1.0., the DS1205S 
MultiKey 
will erase the 


contents 
of the selected 
secure 
partition. 
The part is 


then ready to receive 
the the new 64-bit 1.0. and the 


64-bit 
security 
match 
code. 
The 
flow 
sequence 
is 


shown in Figure 5. 


SET SECURE 
DATA 
The Set Secure Data oommand is used to write data into 
the selected 
secure partition. 
After the command 
is re- 


ceived by the DS1205S, 
the 64-bit 1.0. field of the se- 


lected secure partition is output. 
The next 64 bits of in- 


put oomprise 
a password 
that must match the security 


match oode of the selected secure partition. 
If the pass- 
word and the security match are identical, data is written 


to the secure data field starting at the address specified 
in the oommand word. 
If the password 
and the security 


match oode are not identical, 
the DS1205S 
will termi- 


nate the transaction 
immediately. 
The flow sequence 
is 
shown in Figure 6. 


GET SECURE 
DATA 
The Get Secure Data oommand 
is used to retrieve data 


from the selected 
secure partition. 
After the command 


word is received by the DS1205S, the 64-bit 1.0. field of 
the selected 
secure partition 
is returned. 
The next 64 


bits are the password 
being written to the DS1205S. 
If 
the presented 
password 
and the security match code of 


the selected secure partition are identical, the DS1205S 
will output the oontents of the secure data field starting 


from the byte specified 
in the oommand 
word. 
If the 


presented 
password 
is not 
identical 
to the 
security 


match oode, the DS1205S 
MultiKey 
will use the pass- 


word as a "seed" for its internal random number genera- 
tor. This 
results 
in a repeatable, 
seemingly 
valid 
yet 


false response 
to the invalid 
password. 
The flow se- 


quence 
is shown in Figure 7. 


SCRATCHPAD 
READIWRITE 
COMMANDS 


The 512-bit readlwrite 
scratchpad 
of the DS1205S Mul- 


tiKey is not protected 
by a security 
match oode. 
This 


partition 
is byte addressable. 
The scratchpad 
can be 


used to store unsecured 
data or it can act as a staging 


area to build and verify data structures 
to be transferred 


to a secure partition. 
The three commands 
that operate 


on the read/write 
scratchpad 
are: 


1) 
Set Scratchpad 
Data 


2) 
Get Scratchpad 
Data 
3) 
Move Block 


SET SCRATCHPAD 
DATA 
The Set Scratchpad 
Data command 
is used to enter 


data into the DS1205S 
MultiKey 
scratchpad. 
The com- 


mand word must specify 
the starting 
byte address 
for 


the data transfer. Valid byte addresses 
are 0 through 63. 


The DS1205S MultiKey will write data to the scratchpad 


until byte 63 has been written or until the RST line goes 
to a logic 
low level. The flow 
sequence 
is shown 
in 


FigureS. 


GET SCRATCHPAD 
DATA 
The Get Scratchpad 
data command 
is used to retrieve 


data from the 512-bit scratchpad. 
The oommand 
word 


must specify the starting 
byte address 
for the data re- 


trieval. 
Valid byte 
addresses 
are 0 through 
63. The 


DS1205S 
Multi Key will retrieve 
data from the scratch- 


pad until byte 63 has been read or the RST line goes to a 
logic low level. The flow sequence 
is shown in Figure 9. 


MOVE BLOCK 
The 
Move 
Block 
command 
is used 
to transfer 
data, 


which has been previously 
entered 
into the scratchpad 


and verified, 
to one of the three secure subkeys. 
Data 


can be transferred 
as one large block of 512 bits or it can 


be transferred 
in blocks 
of 
64 bits each 
(Figure 
10). 


There are nine valid block selectors 
which are used to 


specify 
which 
block 
or blocks 
are to be transferred 


(Figure 11). As a further 
precaution 
against 
accidental 


erasure of a secure subkey, the 64-bit password 
of the 


destination 
subkey must be entered and match the des- 


tination subkey. If the passwords 
fail to match, the oper- 


ation 
is terminated. 
The 
flow 
sequence 
is shown 
in 


Figure 12. 


WRITE 
SET PASSWORD 


IN COMMAND 
WORD 


(SPECIFY 
WHICH 


SECURE 
PARTITION) 


WRITE 
SET SECURE 
DATA 


IN C0MMAND 
WORD 
(SPECIFY 


WHICH 
SECURE 
PARTITION 
AND 


STARTING 
BYTE ADDRESS) 


READ 
1.0. FIELD 
FROM 


SECURE 
PARTITION 


(64 BITS) 
READ 
1.0. FIELD 
FROM 


SECURE 
PARTITION 


(64 BITS) 


WRITE 
64 BITS 
OF DATA 


TODSl205 
(OlDLD.) 


ERASE 
1.0. AND 
PASSWOR 


AELD. 
SECURE 
DATA 
AELD 
FOR SelECTED 
SECURE 
PARTITION. 


WRITE 
DATA TO SECURE 


DATA FIELD 
(STARTING 


ADDRESS 
SPECIFIED 
IN 


COMMAND 
WORD)" 


"Data 
Is wrlllen to the DS1205S 
begnnlng 
al1he 
speclfted 
address 
and contilJ!1!!lg 
until either BI1511 Is wrlllen or the RST 
line Is brought low. 


WRITE 
64 BITS OF DATA 


FOR NEW PASSWORD 


FIELD 
DATA 


WRITE SET SECURE 
DATA 


IN COMMAND 
WORD (SPECIFY 


WHICH SECURE 
PARTITION AND 
STARTING 
BYTE ADDRESS) 


READ 1.0. FIELD FROM 


SECURE 
PARTITION 


(64 BITS) 


WRITE 64 BITS OF DATA 
TO 051205 


OUTPUT SECURE 
DATA 


FIELD CONTENTS- 


"Data 
is r_ 
from the DS1205S 
beginning 
at the specified 
address 
and conlinumsumtil 
either 
Bit 511 is 
read or the RST line is brought 
low. 


WRITE DATA BITS TO 
051205 (STARTING ADDRESS 
SPECIAEDIN 


COMMAND 
WORD) 


OUTPUT 
RANDOM 


DATA 


READ 
DATA BITS 
FROM 


SCRATCHPAD 
PARTITION 


(STARTING 
ADDRESS 
SPECIFIED 


IN COMMAND 
WORD) 


BLOCK 
BYTE ADDRESS 
IN: 
NUMBER 
SCRATCHPAD 
SUBKEY 


0 
0-7 
0-7(10) 


1 
8-15 
8-15 


(PASSWORD) 


2 
16-23 
16-23 


(SECURED) 


3 
24-31 
24-31 


(SECURED) 


4 
32-39 
32-39 


(SECURED) 


5 
40-47 
40-47 


(SECURED) 


6 
48-55 
48-55 


(SECURED) 


7 
56-63 
56-63 


(SECURED) 


BLOCK SELECTOR 
CODES 
FOR MOVE 
BLOCK COMMAND 
Figure 11 


BLOCK' 
SELECTOR 
CODE 


0 
4C69 6E64 9DB3 9A9A (H) 


1 
4C69 919B 624C 9A9A (H) 


2 
4C96 6E9B 62B3 659A (H) 


3 
4366 616B 6043 
6A6A (H) 


4 
BC99 9E94 92BC 9595 (H) 


5 
B369 9164 9D4C 9A65 (H) 


6 
B396 6E64 9DB3 6565 (H) 


7 
B396 919B 624C 6565 (H) 


ALL BLOCKS 
7F5A 5057 
517F 5656 (H) 


WRITE 64-BIT 
BLOCK 
SELECTOR 
CODE 
TODS1205 


WRITE 64-BIT 
PASSWORD 
OF DESTINATION 
SUBKEY 


ll'lANSFER 
SPECIRED 
SCRATCHPAO 
DATA BLOCKS * 
TO SPECIFIED 
PARTIT10N 


3-WIRE BUS 
The 3-wire bus is comprised 
of three signals. These are 


the AST (reset) signal, the ClK 
(clock) signal, and the 


DO (data) signal. All data transfers 
are initiated by driv- 


ing the AST input high. The AST signal provides a meth- 


od of terminating 
a data transfer. 


A clock cycle is a sequence 
of a falling edge followed 
by 


a rising edge. 
For data inputs, the data must be valid 


during the rising edge of a clock cycle. Command 
bits 


and data bits are input on the rising edgeofthe 
clock and 


data bits are output on the falling edge of the clock. All 


data transfers 
terminate 
if RS'f is low and the DO pin 


goes to a high impedance 
state. When data transfers 
to 


the DS1205S 
are terminated 
by the RS'f signal going 


low, the transition 
of the AST going low must occur dur- 


ing a high level of the ClK 
signal. Failure to ensure that 


the CLK signal is high will result in the corruption 
of the 


last 
bit transferred. 
Data 
transfers 
are 
illustrated 
in 


Figure 13 and Figure 14 for normal modes of operation. 


DATA 


INPUT/OUTP 


1-WIRE PROTOCOL 
The 1-wire protocol defines the system 
as a single bus 
master 
system 
with 
single 
or multiple 
slaves. 
In all 


instances, 
the OS 12055 
is a slave. The bus master is 
typically 
a microcontroller. 
The discussion 
of this proto- 


col is broken down into two topics: hardware 
configura- 


tion and transaction 
sequence. 


Hardware 
Configuration 
The 1-wire bus has only a single line by definition; 
it is 
important 
that each device on the bus be able to drive it 
at the appropriate 
time. To facilitate this, each device at- 


tached to the 1-wire bus must have open drain connec- 


tions. The OS 12055 is an open drain part with an inter- 
nal circuit equivalent 
to that shown in Figure 15. Ideally, 
the bus master should also be open drain; but if this is 


not feasible, two standard TIL 
pins can be tied together, 
one as an output and one as an input. When using a bus 


masterwith 
an open drain port, the bus requires 
a pull- 


up resistor althe 
master end of the bus. The system bus 


master circuit should be equivalent 
to the one shown in 
Figure 16. The value of the pull-up 
resistor 
should be 
greater than 5K ohms. If the pull-up value is less, the bus 


may not be pulled 
to an adequately 
low state « 
0.6 
volts). 


The ic:Ilestate for the 1-wire bus is high. If, for any rea- 
son, 
a transaction 
needs 
to be suspended, 
the bus 


MUST be left in the idle state if the transaction 
is to re- 


sume. If this does not occur and the bus is left for more 
than 560 J.1S,all components 
on the bus will be reset. 


100 ohm 


MOSFET 


BUS MASTER 
OPEN DRAIN CIRCUIT 
Figure 16A 


Voo 
T 
Microcontroller 
Voo 


DS6000 
or 8051 equivalent 


Open Drain 
Port Pin 


To data 
connection 
of DS1205S 


BUS MASTER 
STANDARD 
TTL CIRCUIT 
Figure 16B 


Voo 


TTL-Equivalent 
Port Pins 


To data 
connection 
of DS1205S 


Transaction 
Sequence 
The protocol for accessing 
the DS1205S 
is as follows: 


Reset 


Presence 
Detect 
1-wire Command 
Word 


Device Command 
Word 
TransactioniData 


CRC 


Reset/Presence 
Detect - All transactions 
on the 1-wire 


bus begin with the reset sequence. 
The reset sequence 


is started by holding the data line low for 560 }1S. The 
OS 1205S is designed 
to be held in the reset state when- 


ever it is not connected 
to the bus. When it is connected 


to the bus, the data line is pulled high, the part is taken 


out of reset, and the part is ready to issue the presence 
detect. 


After 
detecting 
a 
high 
state 
on 
the 
data 
line, 
the 


OS 1205S waits 15}1S minimum and issues its presence 
detect. 
This presence 
detect 
is a low-going 
pulse that 


last 70 }1S. This response to the reset pUlse lets the bus 


master 
know that the DS1205S 
is on the bus and is 8 


ready to operate. 
The presence 
detect 
helps the bus 


master to discriminate 
the communication 
signals from 
noise as the DS1205S is taken on and off the bus. Refer 


to the timing diagram 
in Figure 17. 


After the DS1205S 
has responded 
to the reset pulse 


with a presence 
detect, the bus master drives the bus to 
the idle state for a minimum of 1 }1S. The 1 }1S interval is 
like a frame 
sync. After each bit is transmitted 
on the 


bus, there is a frame strobe to sync up for the next trans- 
mission. 
Refer to Figure 17. 


RE5ETPUL5E 
DRIVEN 
LOW 
BY H05T 


1-Wire VO Commands 
- Once the bus master has de- 


tected a presence, 
it can issue one of the four different 


1-wire VO commands. 
These commands 
deal with the 
laser-etched 
ROM code which has the following format. 


I 


Type 10 I 
Unique 5erial 
Number I CRC I 


8 bits 
48 bits 
8 bits 


AlI1-wire 
commands 
are eight bits long. A list of these 
commands 
are as follows: 


CCh 
Pass Thru Mode 


This command 
saves time by allowing direct ac- 


cess 
to the 
0512055 
without 
identifying 
it by 
ROM 10 number. This command 
can only be used 


when there is a single slave on the bus. If more 
than one device is present, there will be bus con- 
tention. 


33h 
Read ROM Data 


This command 
allows the bus master to read the 
0512055's 
unique 
48-bit 
10 number 
and CRC. 
This 
command 
can only be used 
if there 
is a 


single 
0512055 
on the bus. If more than one is 
present, 
there will be bus contention. 


55H 
Match ROM Data 


This mode allows the bus master to single out a 
specific 
0512055 
on a multidrop 
bus. The bus 


master selects the specific 
slave by the ROM 10 


number for the transaction. 
This command can be 
used with a single or multiple device on the bus. 


FOh 
Search 
ROM Data 


When 
a system 
is initially 
brought 
up, the bus 


master might not know the number or types of de- 
vices 
on the bus. By invoking 
the Search 
ROM 


. 
IDLE 
I STATE 


FIRST BIT OF 1-WIRE 
PROTOCOL 


PRESENCE 
DETECT!I 
~ 
DRIVEN 
BY 1-WIRE 
V 
\ 
J 
DEVICE 
1 
L 


tpDL 
I 
I 


tRSTH 
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Data command the bus master can, by process of 


elimination, 
find the 10 numbers 
of all the devices 


on the bus. Once this is known, 
the bus master 
can then go back and read the device type that 
corresponds 
to each 10 number. 


The ROM search process 
is the repetition 
of a simple 
3-step routine: 
read a bit, read the complement 
of the 
same bit, then write the desired value of that bit. The bus 
master performs this simple 3-step routine on each bit of 
the 
ROM. 
After 
one 
complete 
pass, 
the 
bus master 
knows the contents 
of the ROM in one device. The bus 
is reset and the process 
is repeated 
again, selecting 
a 
different 
set of bit values. 
The bus master 
controls 
the 
search 
according 
to what values 
are written 
as select 
bits. 


The following 
example 
of the ROM search process 
as- 
sumes four different devices are connected 
to the same 
1-wire bus. The ROM data of the four devices 
is as 
shown: 


ROM1 
ROM2 
ROM3 


ROM4 


00110101 
. 
10101010 
. 
11110101 
. 
00010001 
. 


The search process 
is as follows: 


1. The bus master begins by resetting 
all devices pres- 
ent on the 1-wire bus. After this, the bus master will at- 
temptto 
read the family code, serial number, and CRC 


value for the part. 


2. The bus master will then issue the Search ROM Data 
command 
on the 1-wire bus. 


3. The bus master performs two reads and receives two 
o bits. This indicates 
that both 1 bits and 0 bits exist 
as the first bit of the devices 
on the bus. 


4. The bus master writes a O.This deselects 
ROM2 and 
ROM3 for the remainder 
of this search pass, leaving 
only ROM 1 and ROM4 connected 
to the 1-wire bus. 


5. The bus master 
performs' 
two more 
reads 
and re- 


ceives a 0 bit followed by a 1 bit. This indicates that all 
devices 
still coupled 
to the bus have O's as their se- 


cond ROM data bit. 


6. The bus master then writes a 0 to keep both ROM1 
and ROM4 coupled. 


7. The bus master executes two reads and receives two 
o bits. This indicates 
that both 1 bits and 0 bits exist 
as the third bit of the ROM data of the attached 
de- 


vices. 


8. The bus master writes a 0 bit. This deselects 
ROM1 
leaving 
ROM4 as the only device 
still connected. 


9. The bus master reads the remainder 
ofthe 
ROM bits 
for ROM4 and continues 
to access the part if desired. 
This completes 
the first pass and uniquely 
identifies 
one part on the 1-wire bus. 


At this point, the bus master 
repeats 
the process 
de- 


scribed 
above to determine 
the address 
of the remain- 


ing devices 
on the 
1-wire 
bus by repeating 
steps 
1 
though 
7. 


Note the following: 


The bus master learns the unique 10 number (ROM data 
pattern) 
of one 1-wire device on each ROM Search 0p- 


eration. The time required to derive the part's unique 10 
is: 


The bus master is therefore 
capable of identifying 
60 dif- 
ferent 
1-wire devices 
per second. 


Additionally, 
the data obtained 
from the two reads of 
each set of three have the following 
interpretations: 


00 
There are still devices 
attached 
which have 
conflicting 
bits in this position. 


01 
All devices still coupled have a zero bit in this bit 
position. 


10 
All devices still coupled have a one bit in this bit 
position. 


11 
There are no devices 
attached 
to the 1-wire 
bus. 


Transmitting/Receiving 
Data - All communications 
on 
the 1-wire bus begin with the reset and presence 
detect 
sequence. 
This sequence 
ensures 
the OS12058 
is in 


the listening 
mode. The bus master must then transmit 
the 1-wire command 
to the OS12058. 
To transmit 
the 
first bit of the 1-wire VO command, 
the master pulls the 
bus low for 
1 J.l.S.This 
low-going 
edge 
informs 
the 
OS12058 that the first bit is being sent. After 1 J.l.S,the 


master does one of two things: 


1. holds the line low for an additional 
70 J.l.Sto output a 
o (write a 0) or, 


2. lets the bus go high for an additional 
70 J.l.S(write a 1). 


The state of the bus during this 70 J.l.Stime phase deter- 


mines the value of the bit. The OS1205S 
will sense any 
rising edge during this 70 J.l.Stime phase as a one. After 
the 70 J.l.Shas lapsed, the bus master must then drive 
the bus high for 1 J.l.S.This is the frame sync mentioned 
earlier. This process 
is repeated 
until all the eight bits 
are transmitted. 
Refer to the timing 
diagram 
in Figure 
18. 


The bus master now reads the family code identifier, fol- 
lowed by the data and a CRC. The read cycle is similar 
to the write cycle. It is started with the bus master pulling 
the bus low for 1 J.l.S.This informs 
the OS1205S 
that it 
should have data on the bus no later than the 1 J!S from 


the falling edge. After the 1 J.l.S,the bus master lets go of [II' 
the bus and the 
OS12058 
drives 
the bus. The slave 
must hold the data on the bus for an additional 
14 J.l.S 
minimum 
(59J.l.Smaximum). 
During the OS1205Shold- 
ing time, the bus masterreads 
the state ofthe bus. ideal- 
ly, the bus master should read data from the bus 15 J.l.S 
after the falling edge. The entire cycle time for one bit 
lasts a minimum 
of 70 J.1S(140 J.1Smaximum) 
from the 
falling 
edge. At the end of the cycle, 
the bus master 
drives the bus high for 1 J.1S.Again, this is like a frame 
sync for the next bit. This read sequence 
is repeated 
un- 
til all the data has been read. See the timing diagram 
in 
Figure 
19 for details. 
If for any reason the transaction 
needs to be terminated 
before all the data is read, the 
OS12058 must be reset. 


CRC Generation 
- To validate the transmitted 
data from 
the OS12058, the bus master must generate 
a CRC val- 


ue for the data as it is received. This generated 
value is 
compared 
to the value stored in the last eight bits of the 
OS12058. The bus master computes 
the CRC over the 
8-bitfamily 
code and all4810 
number data bits, but NOT 
over the stored CRC value itself. The CRC is calculated 
using the following 
polynomial. 


CRC = px3 + px2 + 1 


If the two CRC values match, the transmission 
is error- 
free. 


1-WIRE WRITE TIMING 
Figure 18 
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PASS- THRU MODE 
A host connected to the 1-wire bus may send function 
commands directly to the OS1205S without preceding 
them with 1-wire 110 commands by using the pass-thru 
command (CCh). This command bypasses the serial 
number and consequently it can only be used when 
there is one OS1205S on the 1-wire bus. 


1-WIREl3-WIRE 
ARBITRATION 
The OS1205Scan utilize both the 1-wire and the 3-wire 
busses simultaneously. Neither input bus has priority 
over the other. Instead, ifboth inputs are being used,the 
signal arriving first will take preoedence. More simply, if 
the 1-wireinterface becomes active beforethe3-wire in- 
terface, all communications will take place on the 1-wire 
bus. The 3-wire bus will be ignored in this case. The 
same condition occurs for the 1-wire interface if the 
3-wire interface becomes active first. 


ABSOLUTE 
MAXIMUM 
RATINGS· 
Voltage on any Pin Relative to Ground 
-0.5V to +7.0V 
Operating Temperature 
_40°Cto +85°C 
Storage Temperature 
-55°C to +125°C 
Soldering Temperature 
260°C for 10 seconds 


• This is a stress rating only and functional operation of the device at these or any other conditions outside those 
indicated in the operation sections of this specification is not implied. Exposure to absolute maximum rating 
conditions for ext ended periods of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


logic 1 
VIH 
2.0 
V 
1 


logic 0 
VIL 
-0.3 
+0.8 
V 
1 


Supply 
Vcc 
4.5 
5.0 
5.5 
V 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input leakage 
IlL 
+500 
IlA 


Output leakage 
IOL 
+500 
IlA 


Output Current @ 2.4V 
10H 
-1 
mA 


Output Current @ O.4V 
IOL 
+1 
mA 


RST Input Resistance 
ZRST 
100 
1000 
Kohm 


O/Q Input Resistance 
Zoo 
100 
1000 
Kohm 


ClK Input Resistance 
ZcLK 
100 
1000 
Kohm 


Active Current 
ICCl 
3 
6 
mA 
5,6 


Standby Current 
ICC2 
100 
IlA 
5,6 


Batt. Operate Consumption 
IBAT 
200 
500 
nC 
7,8 


Batt. Operate Standby Current 
IBATS 
30 
200 
nA 
7 


Batt. Voltage 
VBAT 
2.0 
3.6 
V 
1 


Output Supply Current 
lcco 
10 
mA 
11 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
pF 


Output Capacitance 
COUT 
7 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Data to ClK Setup 
toc 
35 
ns 
2 


ClK to Data Hold 
teOH 
40 
ns 
2 


ClK to Data Delay 
teoo 
200 
ns 
2,3,4 


ClKlowTime 
teL 
250 
ns 
2 


ClK High Time 
teH 
250 
ns 
2 


ClK Frequency 
teu< 
DC 
2.0 
MHz 
2 


ClK Rise & Fall 
tR,tF 
500 
ns 
2 


FiST to CLK Setup 
tec 
1 
~ 
2 


ClKto~ 
Hold 
teCH 
40 
ns 
2 


RST Inactive Time 
tewH 
250 
ns 
2 


RST to I/O High Z 
teoz 
50 
ns 
2 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Time Slot Period 
isLOT 
70 
140 
J.1S 


Write 1 low Time 
lLOW1 
1 
15 
~S 


Write 0 low Time 
lLowo 
70 
140 
~S 


Read Data Valid 
tRov 
15 
~S 


Read Data Setup 
tsu 
1 
~S 
10 


Frame Sync 
tSYC 
1 
~S 


Reset low Time 
tRSTL 
560 
~S 


Reset High Time 
tRSTH 
560 
~S 
9 


Presence Detect High 
tpOH 
15 
70 
~S 


Presence Detect low 
tpOL 
70 
280 
~S 


NOTES: 
1. All voltages 
are referenced 
to ground. 


2. VIH = 2.0V or VIL = 0.8V with 10 ns maximum 
rise and fall time. 


3. VOH = 2.4V and VOL = 0.4V. 


4. Load capacitance 
= 50 pF. 


5. Measured 
with outputs 
open. 


6. (Normal battery 
backUp operation) 
VCC1 = 5.0 Volts ± 10%; VBAT = 3.0 Volts. 


7. (Battery 
operate 
mode) VCCO = 3.0 Volts. 


8. Per transaction 
(512 bits + protocol). 


9. An additional 
reset or communication 
sequence 
cannot begin until the reset high time has expired. 


10. Read data setup time refers to the time the host must pull the 1-wire pin low to read a bit. Data is guaranteed 
to be valid within 
1 J.l.S of this falling edge and will remain valid for 14 J.l.S minimum 
(15 J.l.S total falling edge on 
1-wire). 


11. VCCO = VCCI- 0.3V 


DALLAS 
SEMICONDUCTOR 
DS1205U 
MultiKey 


• Three 
secure 
read/write 
data 
partitions 
of 384 bits 
each 


• 64-bit security 
match and 1.0. fields provide 
positive 
identification 
and security for each secure data parti- 


tion 


• Electrical 
tampering 
is met with seemingly 
valid, yet 
false, responses 


• Secure 
data cannot 
be deciphered 
by reverse 
engi- 
neering 


• Over 10 years of data retention 
with no limitations 
on 
write cycles 


• Applications 
include software 
authorization, 
configu- 
ration management, 
and systems 
access control 


DESCRIPTION 
The 
OS120SU 
MultiKey 
has three, 
384-bit 
read'write 
data partitions, 
each protected 
by its own 64-bit 1.0. and 


security 
match 
fields. 
The 
security 
match 
field, 
pro- 


grammed 
by the customer, 
can never be read from the 


DS1205U. 
An additional 
security feature, the Intelligent 
Responsegenerator, 
uses invalid security match codes 
as the ·seed" 
to trigger 
seemingly 
valid, yet false 
re- 


sponses 
to electronic 
attack. 


Communication 
with the 
OS1205U 
is via the 
Oallas 


3-Wire 
Interface 
(Oata, 
Clock, 
Reset). 
These 
signals 
are under host software 
control. 


The OS1205U MultiKey 
is designed 
to be plugged into a 
standard 
5-pin, 0.1 inch-center 
SIP receptacle. 
A guide 


DSl205U 


MULTIKEY 
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is provided 
to insure proper 
alignment 
with the recep- 


tacle. 


System designers 
can use the OS1205U to insure that 
their valuable firmware 
can only by run when a valid key 
is present. 
The MultiKey 
can also contain data on sys- 
tem 
configurations 
and 
upgrade 
options. 
Designers 


may choose 
to allow 
maintenance 
or diagnostic 
rou- 


tines to be run only by an authorized 
key holder. 


See the OS120SS MultiKey 
Chip data sheet for imple- 


mentation 
details. 


DALLAS 
SEMICONDUCTOR 
051207 
TimeKey 


FEATURES 


• Cannot be deciphered by reverse engineering 


• lime 
allotment from one day to 512 days for trial 
periods, rentals, and leasing 


• Partitioned memory thwarts pirating 


• User-insertable 
packaging 
allows 
personal 
possession 


• Exclusive blank keys on request 
SIDE 


• Appropriate identification can be made with a 64-bit 
reprogrammabie memory 


• Unreadable 64-bit match code virtually prevents 
discovery by exhaustive search with over 1019 
possibilities 


• Random data generation on incorrect match codes 
obscures real accesses 


• 384 
bits 
of 
secure 
readlwrite 
memory 
create 
additional barriers by permitting data changes as 
often as needed 


• Rapid erasure of identification, security match code 
and secure readlwrite memory can occur iftampering 
is detected 


• Durable and rugged 


• Applications include software authorization, gray 
market software protection, proprietary data,financial 
transactions, secure personnel areas, and system 
access control 


DESCRIPTION 
The DS1207limeKey 
is a miniature security system 
that stores 64 bits of user-definable identification code 
and a64-bit security match codethat protects384 bits of 
readlwrite nonvolatile memory.The 64-bit identification 
code and the security match code are programmed into 
the limeKey via a special program mode operation. Af- 
ter programming, the limeKey follows a procedure with 
a serial format to retrieve or update data. The limeKey 
is set to expire from one day to 512 days or infinity, as 
specified bythe cUstomer.The limeKey starts its count- 
down from the first access by the end user. 


1111111111111\ 
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PIN DESCRIPTION 
Pin 1 
NC 
No connection 
Pin 2 
RSi 
Reset 
Pin 3 
DO 
Data input/output 
Pin 4 
ClK 
Clock 
Pin 5 
GND 
Ground 


Interface cost to a microprocessor is minimized by 
on-chip circuitry that permits data transfer with only 
three signals: Clock (ClK) ,Reset (RSi) and Data Input! 
Output (DO). low pin count and a guided entry for a 
matingreceptacle overcome mechanical problems nor- 
mally encountered with conventional integrated circuit 
packaging, 
making the 
device 
transportable 
and 
user-insertable. 


OPERATION 
- NORMAL 
MODE 
The TimeKey 
has two modes of operation: 
normal and 


program. 
The normal 
mode of operation 
provides 
the 


functions 
of reading 
and writing 
the 
384-bit 
secure 
memory. 
The block diagram 
(Figure 
1) illustrates 
the 


main elements 
of the TimeKey when used in the normal 
mode. To initiate data transfer with the TimeKey, 
RST is 


taken high and 24 bits are loaded into the command 
reg- 
ister on each low-to-high 
transition 
of the ClK 
input. The 


command 
register 
must 
match 
the 
exact 
bit pattern 


which defines 
normal operations 
with a function code of 


read or write. 
If one of these patterns 
is not matched, 


communications 
are ignored. If the command 
register is 
loaded properly, communications 
are allowed to contin- 


ue. 
Data 
is 
clocked 
out 
of 
the 
TimeKey 
on 
the 
high-to-Iowtransition 
ofthe c1ock.lfthe 
pattern matched 


in the command 
register calls for a normal read or write, 
the next 64 cycles following the command word are read 


and data is clocked out of the identification 
memory. The 


next 64 write cycles are written to the compare 
register 
(Figure 
2). These 64 bits must match the exact pattern 
stored 
in the security 
match memory. 
If a match is not 
found, 
access 
to additional 
information 
is denied. 
In- 
stead, 
if a normal 
read 
mode 
is selected, 
random 
garbled data is output for the next 384 cycles. If a normal 
write cycle is selected 
and a match is not achieved, 
the 


TimeKey 
will ignore any additional 
information. 
Howev- 
er, when 
a security 
match is achieved, 
access 
is per- 


mitted to write the 384-bit secure 
memory. 


OPERATION· 
PROGRAM 
MODE 
The program 
mode of operation 
provides 
the functions 
of programming 
the identification 
and security 
match 
memory, and setting and reading the amount of time the 
TimeKey 
can be used. The block diagram 
in Figure 3 il- 


lustrates 
the main elements 
of the Time Key when used 
in the program 
mode. To initiate the program mode, RST 
is driven high and 24 bits are loaded into the command 


register on each low-to-high 
transition 
of the ClK 
input. 
The command 
register must match the exact bit pattern 
that defines the program 
mode for the identification 
and 
security 
match bits or the program 
mode for setting and 


reading the amount 
of time for which the TimeKey 
can 
be used. If an exact match for one of the seven function 


codes of the program 
mode is not found, the remainder 
of the program 
mode is ignored. 
When the command 
register is properly 
loaded for programming 
the identifi- 
cation and security match bits, the next 128 bits are writ- 


ten to the 
identification 
and security 
match 
memory 
(Figure 4). When this mode of operation 
is invoked, 
all 
memory 
contents 
are erased. 


SETTING 
AND READING 
TIME REMAINING 
There are six functions 
of the program 
mode which are 


used to set or read the amount 
of time for which 
the 


TimeKey will allow full operation. 
To initiate any of the six 
functions 
of the program 
mode 
used for setting 
and 


reading time remaining, 
RST is driven 
high and 24 bits 
are 
loaded 
into 
the 
command 
register 
on 
each 


Iow-to-high 
transition 
of the ClK 
input. If the command 
register 
is properly 
loaded 
with the function 
code for 


reading the 20-bit day clock counter, the next 20 bits will 


be output (lSB 
first) as a binary count of the amount of 


time elapsed in the current day (see Figure 5). The time 


can be calculated 
by dividing this count reading by 220 


(20 bits is equal to 1,048,576 counts). One minus this re- 


sult is the fraction 
of a day remaining. 
The 2O-bit day 
clock counter is driven by an internal oscillator that has a 


period of 82.4 ms. If the command 
register 
is properly 
loaded with the function code for reading the 9-bit num- 


ber of days counter, the next 9 bits will be output (lSB 


first) 
as a binary 
count 
of the 
days 
remaining 
(see 
Figure 6). This count is decremented 
each time the day 


clock counter 
rolls over to zero. When the number 
of 
days remaining 
counter 
rolls through 
zero, normal and 
program mode write cycles are inhibited. 
If the program 
mode read cycle to the number 
of days counter 
is at- 


tempted, 
the nine bits will be returned 
as all ones. 


If the command 
register is properly loaded with the func- 
tion code for writing the 9-bit number 
of days counter, 


the next nine bits will be input (lSB 
first) as a binary 
count of the desired 
number of days in which the Time- 


Key will be fully functional 
(see Figure 7). The number of 
days counter can be changed by writing over an entered 
value as often as required until the lock command 
is en- 


tered. The lock command 
is given when the command 
register 
is properly 
loaded 
with the function 
code for 
locking up the number of days counter. 
The lock com- 
mand consists 
of the 24-bit command 
word only (see 


Figure 8). Once the lock command 
is given, 
all future 
write cycles to the number of days register are ignored. 
After the correct value has been written and locked into 


the number of days counter, the DS 1207 will start count- 
ing the time from the entered value to zero after the first 
access to the TimeKey 
is executed, 
provided 
the arm 
oscillator bit is set. The arm oscillator 
bit is set when the 


command 
register 
has been properly 
loaded 
with the 
function code for arming the oscillator. 
The arm osdlla- 


tor command 
consists of the 24-bit command 
word only 


(see Figure 9). One other command 
is also available 
for 
use in setting and reading time remaining. 
A stop osdl- 
lator command 
is given when the command 
register 
is 


properly 
loaded with the function 
code for stopping the 


oscillator. 
The stop oscillator 
command 
consists 
of the 


24-bit command 
word only (see Figure 10). This com- 
mand will only execute prior to issuing a lock command. 
After the lock command 
is issued, stop oscillator 
com- 


mands are ignored. 


A sequence 
for properly 
setting the expiration 
time of 
the DS1207 is as follows (see Figure 11). First, program 


the identification 
and security 
match bits to the desired 


value. Use normal mode operation 
to write the appropri- 
ate secure data. Second, write the number days remain- 
ing register to the desired value. This number can be im- 


mediately 
verified 
by 
reading 
the 
number 
of 
days 


remaining. 
Next, arm the oscillator 
by writing the appre>- 


priate command. 
Then do a normal mode read. This al>- 


tion will start the internal oscillator. 
Now read the 20-bit 


day clock counter several times to verify that the oscilla- 
tor is running. After oscillator 
activity has been verified, 
issue the stop oscillator 
command. 
The lock command 
shoukl 
be issued, 
followed 
by the arm oscillator 
com- 


mand. The TimeKey 
will start the countdown 
to expira- 
tion on the next access. To guarantee 
security, a locked 


TimeKey 
cannot 
be unlocked. 
The key cannot 
be re- 


programmed 
after expiration. 
The oscillator verification 
portion of this sequence 
is not required and can be de- 


leted when speed in setting time remaining 
is important. 


COMMAND 
WORD 
Each data transfer for normal and program mode begins 
with a 3-byte command 
word as shown in Figure 12. As 
defined, the first byte of the command 
word specifies the 


function 
code. 
Eight 
function 
codes 
are 
acceptable 
(Figure 
13). If anyone 
of the bits of the first byte of the 
command 
word fails to meet one of the exact patterns 
for function 
codes, the data transfer 
will be aborted. 


The first two bits of the second 
byte of the command 


word specify whether 
the data transfer 
to follow is pre>- 


gram or normal mode. The bit pattern for program mode 
is 0 in bit 0 and 1 in bit 1. The bit pattern for normal mode 
is a 1 in bit 0 and a 0 in bit 1.The other two possible com- 
binations 
for the first two bits of byte 2 will cause the 


transfer 
to abort. The program 
mode can be invoked 
with one of seven function codes: program identification 


and security 
match, 
read the 2O-bit day clock counter, 
read the number of days count, write the number of days 
count, 
lock number 
of days count, arm oscillator, 
and 


stop oscillator. 


The remaining 
six bits of byte 2 and the first four bits of 


byte 3 must be written to match one of the five patterns 


as indicated 
in Figure 12 or data transfer will abort. Un- 
der special 
contract 
with Dallas Semiconductor, 
these 


bits can be defined 
by the user as any bit pattern other 


than those specified 
as unavailable. 
The bit pattern as 


defined 
by the 
user must be written 
exactly 
or data 
transfer will abort. The last four bits of byte 3 of the com- 


mand word must be written 
1011 or data transfer 
will 


abort. 
Table 1 provides 
a summary 
of the command 
words in hexadecimal 
as they apply to all function codes 


for both program 
mode and normal 
mode. 


Note: Contact the Dallas Semiconductor 
sales office for 


special 
command 
word code assignment 
that makes 


possible 
an exclusive 
blank TimeKey. 


RESET AND CLOCK CONTROL 
All data transfers 
are initiated by driving the FiST input 


high. The 
reset input serves 
three 
functions. 
First, it 
turns on control logic which allows access to the com- 
mand register for the command 
sequence. 
Second, the 
FiST signal provides a power source for the cycle to fol- 


low. To meet this requirement, 
a drive source for RST of 
2 mA at 3.5 volts is required. Third, the RST signal pre>- 


vides a method of terminating 
data transfer. 


A clock cycle is a sequence 
of a falling edge followed 
by 
a rising edge. 
For data inputs, the data must be valid 
during the rising edge of the clock cycle. Command 
bits 
and data bits are input on the rising edge of the clock. 
Data bits are output on the falling edge of the clock. The 
rising edge of the clock returns the DO pin to a high im- 


pedance 
state. All data transfer 
terminates 
if the RST 
pin is low and the DO pin goes to a high impedance 


state. Data transfer is illustrated 
in Figure 14 for normal 
mode and Figure 15 for program 
mode. 


TlMEKEY 
CONNECTIONS 
The TimeKey 
is designed 
to be plugged into a standard 


5-pin 0.1 inch center SIP receptacle. 
A guide is prOVided 
to prevent 
the TimeKey 
from being 
plugged 
in back- 
wards and aid in alignment 
of the receptacle. 
For porta- 
ble applications, 
contact to the TimeKey 
pins can be de- 


termined 
to ensure 
connection 
integrity 
before 
data 


transfer 
begins. 
CLK, RST, and DO all have 20K ohm 
pulldown 
resistors 
to ground 
that can be sensed 
by a 


reading device. 


COMMAND 
WORDS 
Table 1 
Summary 
of the command 
words in hexadecimal 
as they apply to all function codes for both program 
mode and nor- 


mal mode for the DS1207-G01 
only.(See 
Figure 12 and Figure 13 for detailed 
command 
words.) 


MODE 
FUNCTION 
COMMAND 
WORDS 


MSB 
LSB 


NORMAL 
READ 
BO 
01 
62 


NORMAL 
WRITE 
BO 
01 
90 


PROGRAM 
WRITE 
BO 
02 
90 


PROGRAM 
READ DAY CLOCK 
COUNTER 
BO 
02 
F1 


PROGRAM 
READ DAYS REMAINING 
BO 
02 
F3 


PROGRAM 
WRITE 
DAYS REMAINING 
BO 
02 
F2 


PROGRAM 
ARM OSCILLATOR 
BO 
02 
F5 


PROGRAM 
LOCK NUMBER 
OF DAYS COUNT 
BO 
02 
F6 


PROGRAM 
STOP OSCILLATOR 
BO 
02 
F4 


BLOCK 
DIAGRAM: 
NORMAL 
MODE 
Figure 1 


D/Q 


Control 
logic 
64-Bit 
Identification 


384-Bit 
Secure Memory 


24 Bits including 
function 
code 


Secure 
ReadlWrite 
Memory 


Security 
Match 


64 Write Cycles 


Match 


Secure Memory 


BLOCK 
DIAGRAM: 
PROGRAM 
MODE 
Rgure 3 


D/Q 


Control 
Logic 


2O-Bit Clock 
Counter 


•••• ·•••• _••••• ·.·._•••• r •••••••••• 
·••••.•••••• 


9-Bit No. of Days 
Remainin 
Counter 


PROGRAM 
MODE: 
PROGRAM 
IDENTIFICATION 
AND SECURITY 
MATCH MEMORY Figure 4A 


24 Bits Including 
Function 
Code 


SEQUENCE: 
PROGRAM 
MODE, PROGRAM 
IDENTIFICATION 
AND SECURITY 
MATCH BITS Figure 48 


Function Code 


Command 
Word 


FunctionCode 
DayClockCounter 
ICommandWordI-----..~-I 
20 ReadCyclesI 


24 Bits Including 


Function Code 


Function Code 
I Command 
Word I 


Day Clock Counter 
"I 
9 Read Cycles I 


24 Bits Including 


Function Code 


Function Code 
Day Clock Counter 
ICommand Word I~-----.-I9 Write Cycles I 


Step 1 
Program 
identification 
memory 
Program 
security 
match bits 
Write normal mode secure data 


Step 2 
Program write the number of days remaining 
Program 
read the number of days remaining 
for verification 


Step 3* 
Issue arm oscillator 
command 


Step 4* 
Do a read of any kind 


StepS* 
Program 
read the day clock counter 
several times (verify that the oscillator 
is running) 


Step 6* 
Issue the stop oscillator 
command 


Step 7 
Issue the lock command 


Step 8 
Issue the arm oscillator 
command 
(time of expiration 
will start on first access) 


• Steps 3 through 
6 are not required. 
Dallas Semiconductor 
tests and guarantees 
that the oscillator 
will start 
without verification. 


o 


c 
c 
c 
c 
c 
c 
c 
C'- 
Byte 1 


I Byte 2 
C 
. 


~ 
~3 
1 
X 
X 
X 
X 
X 
X 
X 


0 
0 
0 
0 
0 
0 
p 
P 


1 
0 
1 
1 
0 
0 
0 
I 
0 


Byte 2 


Byte 3 


0 
0 
0 
0 
0 
1 
P 
P 
DS1207-G02 
1 
0 
1 
0 
0 
0 
0 


0 
0 
0 
0 
1 
0 
P 
P 
DS1207-G03 
1 
0 
1 
1 
0 
0 
0 
0 


Byte 2 


Byte 3 


Byte 2 


Byte 3 


Byte 2 


Byte 3 


o 
0 
P 
P 
Byte 2 


o 
0 
0 
0 
Byte 3 


0 
0 
0 
0 
1 
1 
P 
P 


1 
0 
1 
1 
0 
0 
0 
0 


o 
0 
o 


FUNCTION 
CODES: 
FIRST BYTE OF COMMAND 
WORD Figure 13 


MSB 
LSB 


DATA TRANSFER: 
NORMAL 
MODE, READ OR WRITE SECURE 
READIWRITE 
MEMORY 
Figure 14 


IRESET 


""-- 
COMMAND~ 
READ~ 
WRITE ~ 
READIWRITE--./ 
WORD 
64 BITS 
64 BITS 
- 
128BITS 


DATA TRANSFER: 
PROGRAM 
MODE, PROGRAM 
IDENTIFICATION 
AND SECURITY 
MATCH 
MEMORY 
Figure 15A 


C~ 
----o=-a.: 
J 


o 
1 2 
23 


~~ 
""-- 
COMMAND~ 
WRITE 
WORD 
64 BITS 


Q1~ 
__ A 
WRITE __ 
/ 
64 BITS 


DATA TRANSFER: 
PROGRAM 
MODE, DAY CLOCK, DAYS REMAINING 
AND OSCILLATOR 
CONTROL 
Rgure 158 


J 
o 


~ 


~ 


:£,o--r-------------. 


L 


C W 
23 I00 I0' c;;EE>- 


COMMAND 
~ 
WRITE OR READ 
/ 
X BITS 
---~ 


ABSOLUTE 
MAXIMUM 
RATINGS· 
Voltage on any Pin Relative to Ground 
Operating 
Temperature 
Storage 
Temperature 


-1.0V to +7.0V 
OOCto 70°C 
-40°C to +70oC 


• This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
outside 
those 


indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


logic 
1 
VIH 
2.0 
V 
1 


logic 
0 
Vll 
-0.3 
+0.8 
V 
1 


Reset logic 
1 
VIHE 
3.5 
V 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input leakage 
III 
+500 
flA 
4 


Output 
leakage 
ILO 
+500 
flA 


Output Current 
@2.4V 
IOH 
-1 
mA 


Output Current 
@0.4V 
10l 
+2 
mA 


RST Input Resistance 
ZRST 
10 
60 
Kohms 


D/Q Input Resistance 
Zoo 
10 
60 
Kohms 


ClK 
Input Resistance 
ZClK 
10 
60 
Kohms 


RST Current 
@3.5V 
IRST 
2 
mA 
6,9 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
pF 


Output Capacitance 
COUl 
7 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Data To ClK Setup 
toc 
50 
ns 
2, 7 


ClK to Data Hold 
teOH 
70 
ns 
2,7 


ClKto 
Data 
teoo 
200 
ns 
2,3,5,7 


ClK low Time Delay 
tel 
250 
ns 
2,7 


ClK High Time 
teH 
250 
. 
ns 
2,7 


ClK Frequency 
fClK 
DC 
2.0 
MHz 
2,7 


ClK Rise & Fall 
tR,tF 
500 
ns 
2, 7 


RST to ClK Setup 
tec 
1 
J.1S 
2,7 


ClK to RST Hold 
teCH 
60 
ns 
2,7 


RST Inactive Time 
teWH 
10 
ms 
2,7, 


RST To UO High Z 
teoz 
70 
ns 
2,7 


)---------a.-----fJ.; 


RESET ~tc 


tRI~l--tF 
-u-f 
'''t-tL 


DATA 
INPUT/OUT 
__ 
~=-~_X1/ZZZ~ 


RESEf:J:SET~ 
----=, r- tcc 


CLOCK 
toc 
W~: 


NOTES: 
1. All voltages 
are referenced 
to GNO. 


2. Measured 
at VIH = 2.0 or VIL = .8V and 10 ns maximum 
rise and fall time. 


3. Measured 
at VOH = 2.4 volts and VOL = 0.4 volts. 


4. For CLK, 0/0, and RST. 


5. Load capacitance 
= 50 pF. 


6. Measured 
with outputs open. 


7. Measured 
at V1Hof RST greater than or equal to 3.5 volts. 


8. Each OS1207 is marked with a 4-digit code AABB. AA designates 
the year of manufacture. 
BB designates 
the 
week of manufacture. 
The expected 
tOR is defined 
as starting at the date of manufacture. 


9. Average 
AC RST current can be determined 
using the following 
formula: 
ITOTAL= 2 + ILOAD OC + (4 x 10-3)(CL + 280)1 
ITOTALand ILOADare in mA; CL is in pF; f is in MHz. 
Applying 
the above formula, 
a load capacitance 
of 50 pF 
running at a frequency 
of 2.0 MHz gives an ITOTALof 1.6 mA. 


DALLAS 
SEMICONDUCTOR 


DS1255U 
Printer Port KeyRing 


• Self-contained 
add-on 
fixture 
for 
user-insertable 


Electronic 
Keys, Tags, and TimeKeys 


• Connects 
to the parallel printer port of an IBM XT, AT, 


PS/2, or compatible 
computer 


• End user installation 


• Machine screw SIPS ensure connection 
to OS 1204U 


key pins 


• Two keys may be resident at one time 


• Transient 
suppression 
circuits 
protect 
against 
elec- 
trostatic 
discharge 
or accidental 
connection 
to serial 


port 


• Key, Tag, and TimeKey 
communications 
are totally 


controlled 
by software 


• Normal computer/printer 
operation 
is unaffected 


• Applications 
include software 
authorization, 
Key and 


Tag programmer, 
computer 
site identification, 
and ao- 


cess control 


DESCRIPTION 
The 
DS1255U 
Printer 
Port 
KeyRing 
adapts 
low-pin 


Electronic 
Keys (DS1204U). 
Tags (DS1201), 
and Time- 


Keys (OS 1207) to the IBM PC parallel printer port with- 
out affecting 
the printer 
or computer 
operations. 
The 


Key Ring is installed 
onto any IBM PC or IBM PC-com- 


patible 
printer 
by simply 
disconnecting 
the printer, 
in- 


stalling the KeyRing, 
and reconnecting 
the printer to the 


back connector 
on the KeyRing. Two Keys or Tags can 


be resident atthe same time. Communication 
with Keys 


is established 
by soft ware-controlled 
sequences 
to the 


parallel 
printer 
port. The three control 
signals 
(Reset, 
Clock, and Data In/Out) for Keys are generated 
by the 


parallel port. 


OPERATION 
Keys, Tags. and Time Keys have defined signal patterns 


which 
are required 
for communications. 
The 
signals 


RST, ClK, 
and D/Q must be software-controlled 
to du- 


PIN DESCRIPTION 
Pin 1 
Vcc 
+5 Volts 
Pin 2 
RST 
~ 
Pin 3 
D/Q 
Data In/Out 


Pin 4 
CLK 
CLOCK 


Pin 5 
GND 
GROUND 


plicate the behavior 
as defined 
in the respective 
data 


sheet for keys. Each signal is a function of a specific out- 


put or I/O line of the printer port (Figure 
1). Pin 4 on the 


25-pin 0 connector 
parallel 
printer 
port is called 
Data 


Out 2 (02). This signal is used to provide 
RST for the 


KeyRing and must be kept at high level when communi- 
cating with keys. When RST is driven low, all communi- 
cation to keys is terminated. 
The RST signal is also used 


as a source 
of power 
for keys 
(see 
respective 
data 


sheets). 


Pin 5 on the 25-pin 
0 connector 
parallel 
printer 
port is 


called Data Out 3 (03). 
This signal 
is used to provide 


CLK for the KeyRing. 
The CLK signal times data into 


and out of keys. Because 
the ClK 
signal provides 
tim- 


ing. the relationship 
between both level and transition 
is 


critical with respect to data. In fact, data must be valid 


when a ClK transition 
occurs which inputs data to keys, 


and a ClK 
transition 
is also required to output data. Be- 


cause signals change state at the same time on the par- 
allel printer port, setup and hold times do not normally 
exist. To compensate, 
two output cycles are required for 
each transition 
of the ClK 
signal. The first cycle is used 


to establish 
the correct 
ClK 
level. A second 
cycle will 


guarantee 
that data is valid as the ClK 
changes 
level. 


Pin 17 on the 25-pin D connector 
parallel printer port is 


called SlCTIN 
and is used as 
the data VO signal for 


keys. This is a bidirectional 
signal. 
Data is output from 
this port signal during write cycles' and input from keys 
during 
read cycles. 
In addition, 
Pin 12 on the 25-pin 
D 


connector 
parallel printer port is called PAPER EMPTY 


and can be used to read data from the keys. This would 
be required for non-compatible 
printer ports, with Pin 17 
as an output only. Pin 18 on the 25-pin 
D connector 
is 


ground 
(GND) and supplies 
ground for the Key Ring. 


When communicating 
with Keys, the parallelpiinterport 
is being used as a general 
purpose 
VO port. As such, 
software 
defines 
the appropriate 
commands. 
Example 


software for IBM PC, XT, AT or compatible 
computers 
is 
available 
from the factory. 
In order to avoid having the 


printer 
interpret 
key communications 
as printer 
com- 


mands, the strobe signal (Pin 1 on the 25-pin D connec- 


tor parallel printer port) must be kept low when the data 
stream 
is not directed 
to the printer. The printer 
must 
also be kept on when using the Key Ring to avoid clamp- 


ing the parallel printer port signals. 


INSTALLATION 
The parallel 
Printer Port Key Ring is installed 
by first re- 


moving the printer cable. If the parallel printer port is not 


being used, this step is not necessary. The printer cable 


is removed 
by loosening 
the top and bottom 
retaining 
screws and unplugging 
the cable. The next step is to in- 


stall the Key Ring by plugging the male side ofthe KeyR- 
ing into the female 
printer port. The top and bottom re- 
taining screws should be tightened 
to avoid accidental 


disconnection. 
Next, plug the printer cable into 
the fe- 
male end of the Key Ring. The top and bottom retaining 


screws should then be tightened 
to avoid accidental 
dis- 
connection. 
After the printer cable is secure, a Key, Tag, 


or TimeKey 
can be plugged 
into either 
of two recep- 


tacles and the computer 
and Key Ring are now ready for 


use. 


DS1255U 
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Figure 1 
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General Information 


Silicon Timed Circuits 


Multiport Memory 


Nonvolati Ie RAM 


Intelligent Sockets 


Timekeeping 


User-Insertable Memory 


User-Insertable Memory (Secured) 


Battery Backup and Battery Chargers 


System Extension 


Sip Stik Prefabs 


Automatic Identification 


Microcontrollers 


Telecommunications 


Teleservicing 


Packages 


DALLAS 
SEMICONDUCTOR 
051210 


Nonvolatile Controller Chip 


• Unconditionally 
write 
protects 
when 
Vee 
is out of 


tolerance 


• Automatically 
switches 
to battery 
when 
power 
fail 


occurs 


• Space saving 8-pin DIP 


• Consumes 
less than 100 nA of battery current 


• Tests battery 
condition 
on power up 


• Provides 
for redundant 
batteries 


• Optional 
5% or 10% power fail detection 


• low 
forward 
voltage drop on the Vee switch 


• Optional 
16-pin SOIC surface 
mount package 


• Optional 
industrial 
temperature 
range 
of -40°C 
to 


+85°C 


DESCRIPTION 
The OS121 0 Nonvolatile 
Controller 
Chip is a CMOS cir- 
cuit which solves the application 
problem of converting 


CMOS 
RAM into nonvolatile 
memory. 
Incoming 
power 


is monitored 
for an out-of-tolerance 
condition. 
When 


such a condition 
is detected, 
chip enable is inhibited to 


accomplish 
write protection 
and the battery is switched 


on to supply the RAM with uninterrupted 
power. Special 


circuitry 
uses a low-leakage 
CMOS process 
which af- 
fords precise voltage detection 
at extremely 
low battery 


veco08 
VCCI 


VBAT1 
2 
7 
VBAT2 


TOL 
3 
6 
CEO 


GND 
4 
5 
CE 


0$1210 
8-Pln 
DIP (300 
MIL) 


See Meet\. 
Drawlng 
- Sect. 
16, Pg. 1 


NC 
vceo 


NC 


VBAT1 


NC 


TOL 
NC 


GND 


NC 


VCCI 
NC 


VBAT2 


NC 
CEO 
NC 
eE 


Veeo 


VBATl 
TOl 


GND 
CE 
CEO 


VBAT2 


Veer 
NC 


- RAM Supply 


- + Battery 
1 
- Power Supply Tolerance 
-Ground 


- Chip Enable Input 


- Chip Enable Output 
- + Battery 2 
-+ Supply 
-No 
Connect 


consumption. 
The 8-pin DIP package 
keeps PC board 


real estate 
requirements 
to a minimum. 
By combining 


the DS1210 
Nonvolatile 
Controller 
Chip with a CMOS 


memory 
and batteries, 
nonvolatile 
RAM operation 
can 


be achieved. 


OPERATION 
The OS 1210 nonvolatile 
controller 
performs 
five circuit 


functions 
required 
to battery 
back up a RAM. First, a 
switch is provided to direct power from the battery or the 


incoming 
supply (VCCI) depending 
on which is greater. 
This switch 
has a voltage 
drop of less than 0.3V. The 


second 
function 
which 
the nonvolatile 
controller 
pro- 


vides 
is power 
fail detection. 
The 
OS1210 
constantly 


monitors 
the incoming 
supply. When the supply goes 
out of tolerance 
a precision 
comparator 
detects 
power 


fail and inhibits chip enable (CEO). The third function of 


write protection 
is accomplished 
by holding 
the CEO 
output signal to within 
0.2 volts of the VCC1or battery 


supply. If CE input is low at the time power fail detection 


occurs, the CEO output is kept in its present state until 
CE is returned 
high. The delay of write protection 
until 


the current 
memory 
cycle 
is completed 
prevents 
the 


corruption 
of data. 
Power fail detection 
occurs 
in the 
range of 4.75 volts to 4.5 volts with the tolerance 
Pin 3 


grounded. 
If Pin 3 in connected 
to Vceo, then power fail 
detection 
occurs 
in the range of 4.5 volts to 4.25 volts. 


During nominal 
supply 
conditions 
CEO will follow 
CE 
with a maximum 
propagation 
delay of 20ns. The fourth 
function the OS121 0 performs 
is a battery status warn- 
ing so that potential data loss is avoided. 
Each time that 
the circuit is powered 
up the battery voltage is checked 


with a precision comparator. 
If the battery voltage is less 
than 2.0 volts, the second 
memory 
cycle is inhibited. 
Battery 
status 
can, therefore, 
be determined 
by per- 
forming 
a read cycle after power-up 
to any location 
in 
memory, verifying 
that memory 
location content. A sub- 
sequent write cycle can then be executed 
to the same 
memory location altering the data. If the next read cycle 


fails to verify the written data, then the batteries are less 


+Sv VCCI 
8 
1 
vBATI 
2 


7 
VBAT2 
FROM 
DECODER 
CE 
5 
6 


than 2.0V and data is in danger of being corrupted. 
The 


fifth function 
of the nonvolatile 
controller 
provides 
for 


battery redundancy. 
In many applications, 
data integrity 
is paramount. 
In these applications 
it is often desirable 


to use two batteries 
to ensure 
reliability. 
The OS121 0 


controller provides 
an internal isolation switch which al- 


lows the 
connection 
of two batteries. 
During 
battery 
backup operation 
the battery with the highest voltage 
is 


selected for use. If one battery should fail, the other will 


take over the load. The switch to a redundant 
battery is 


transparentto 
circuit operation 
and to the user. A battery 


status warning 
will occur when the battery 
in use falls 
below 2.0 volts. A grounded 
V BAT2pin will not activate a 


battery 
fail warning. 
In applications 
where 
battery 
re- 


dUndancy 
is not required, 
a single 
battery 
should 
be 


connected 
to the BAT1 pin. The BAT2 battery pin must 
be grounded. 
The nonvolatile 
controller 
contains circuit- 


ry to turn off the battery back-up. This is to maintain the 
battery(s) 
at its highest capacity 
until the equipment 
is 
powered up and valid data is written to the SRAM. While 


in the freshness 
seal mode the CEO and Vcco 
will be 
forced to YOL. When the batteries 
are first attached 
to 


one or both of the VBAT pins. Vcco will not provide 
bat- 
tery back-Up 
until VCC1exceeds 
VCCTP>as set by the 
TOl. pin, and then falls below VBAT. 


Figure 1 shows 
a typical application 
incorporating 
the 
051210 
in a microprocessor-based 
system. 
Section 
A 
shows the connections 
necessary 
to write protect 
the 
RAM when V cc is less than 4.75 volts and to back up the 
supply with batteries. 
Section 
B shows 
the use of the 
OS1210 to halt the processor 
when 
Vcc 
is less than 
4.75 volts and to delay its restart on power- up to prevent 


spurious 
writes. 


BATTERY 
BACKUP 
CURRENT 
DRAIN EXAMPLE 
CONSUMPTION 


DS1210lBAT 


RAM ICC02 
Total Drain 


100 nA 
~ 
10.1J,!A 


+5VVCCI 


DS1210 
VBAT1 
2 
8 


VBAT2 
7 
CEO 
TOL 
6 
3 


CE 
5 
4 


PROCESSOR 
RESET 


FROM PUSH 
BUTTON 
RESET 


ABSOLUTE 
MAXIMUM 
RATINGS· 
Voltage on any Pin Relative to Ground 
Operating 
Temperature 
Storage Temperature 
Soldering 
Temperature 


-0.3V to +7.0V 
OOCto 70°C 
-SSoC to +125°C 
260°C 
for 10 seconds 


• This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
outside 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Pin 3 = GND Supply Voltage 
VCCI 
4.75 
5.0 
5.5 
V 
1 


Pin 3 = Vcca 
Supply Voltage 
VCCI 
4.5 
5.0 
5.5 
V 
1 


Logic 1 Input 
VIH 
2.2 
Vcc+0.3 
V 
1 


Logic 0 Input 
V1l 
-0.3 
+0.8 
V 
1 


Battery 
Input 
VBAT1' 
2.0 
4.0 
V 
1,2 
VBAT2 


(oOe to 7ooe, 
VCCI = 4.75V to 5.5V, Pin 3 = GND) 
(Vcel = 4.5 to 5.5V, Pin 3 = Veeo) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Current 
Icci 
5 
mA 
3 


Supply Voltage 
Vcco 
Vcc-0.2 
V 
1 


Supply 
Current 
leeOl 
80 
mA 
4 


Input Leakage 
IlL 
-1.0 
+1.0 
f1A 


Output 
Leakage 
ILO 
-1.0 
+1.0 
f1A 


CEO Output @2.4V 
IOH 
-1.0 
mA 
5 


CEO Output @0.4V 
IOL 
4.0 
mA 
5 


Vee Trip Point (TOl.=GND) 
VeeTP 
4.50 
4.62 
4.74 
V 
1 


Vee Trip Point (TOl.=Veeo) 
VeeTP 
4.25 
4.37 
4.49 
V 
1 


CEO Output 
VOHL 
VBArO.2 
V 
7 


VBATl or VBAT2 Battery Current 
IBAT 
100 
nA 
2,3 


Battery 
Backup Current 
Iceo2 
50 
f1A 
6,7 
@ V ceo = VBAT - 0.3V 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
pF 


Output Capacitance 
COUT 
7 
pF 


(oOe to 700e, Veci = 4.75V to 5.5V, Pin 3 = GND) 
(Veci = 4.5 to 5.5V, Pin3 = Veeo) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


CE Propagation 
Delay 
tpD 
5 
10 
20 
ns 
5 


CE High to Power Fail 
tpF 
0 
ns 


Recovery 
at Power Up 
tREe 
2 
80 
125 
ms 


Vee Slew Rate Power Down 
tF 
300 
~ 


Vee Slew Rate Power Down 
tFB 
10 
~ 


Vee Slew Rate Power Up 
tR 
0 
~ 


CE Pulse Width 
teE 
1.5 
~ 
8 


NOTES 
1. All voltages 
are referenced 
to ground. 


2. Only one battery 
input is required. 
Unused battery inputs must be grounded. 


3. Measured 
with Vcco and CEO open. 


4. ICCOl is the maximum 
average 
load which the 081210 
can supply to the memories. 


5. Measured 
with a load as shown in Figure 2. 


6. ICC02 is the maximum 
average 
load current which the 081210 
can supply to the memories 
in the battery back- 
up mode. 


7. teE max. must be met to ensure data integrity on power loss. 


8. CEO can only sustain 
leakage 
current in the battery backup 
mode. 


DALLAS 
SEMICONDUCTOR 
051211 
Nonvolatile Controller X 8 Chip 


• Unconditionally 
write 
protects 
when 
Vcc 
is out of 


tolerance 


• Automatically 
switches 
to battery 
when 
power 
fail 


occurs 


• 3 to 8 deooder 
provides 
control for up to eight CMOS 


RAMs 


• Consumes 
less than 100 nA of battery current 


• Tests battery condition 
on power-up 


• Power fail signal can be used to interrupt processor 
on 


power failure 


• Optional 
5% or 10% power fail detection 


• Optional 
20-pin SOIC surface 
mount package 


• Optional 
industrial 
temperature 
range of -400 to +850 


DESCRIPTION 
The OS1211 Nonvolatile 
Controller 
x 8 Chip is a CMOS 


circuit which solves the application 
problem 
of convert- 


ing CMOS 
RAMs into nonvolatile 
memories. 
Incoming 


power 
is monitored 
for an out-of-tolerance 
condition. 
When such a condition 
is detected, 
the chip enables are 


inhibited 
to accomplish 
write protection 
and the battery 


is switched 
on to supply RAMs with uninterrupted 
pow- 


er. Special circuitry 
uses a low-leakage 
CMOS process 


VBATl 


VCCO 


TOl 


VCCI 


VBAT2 


CE 


- 
VBATl 


CEO 
VCCO 


CEl 
TOl 
PF 
CE2 
CE7 


CE3 
CE6 
C 


B 


A 


GND 


VCCI 


VBAT2 


CE 


CEO 


CEl 


CE2 


CE3 


NC 


CE4 


CES 
GND 
CES 


2O-P1n DIP (300 MIl) 
See 
Mech. 
Drawlrg 
Secl16, 
Pg.l 


2O-P1n SOIC 
(300 
MIL) 


See 
Mech. 
Drawlrg 


Secl16. 
Pg. 6 


A,B,C 
CE 
CEO -CE7 


GNO 


VBAT1 


VBAT2 
TOl 


VCCI 


Vcco 
PF 


NC 


- Address 
Inputs 
- Chip Enable Input 
- Chip Enable Outputs 
- Ground 


- + Battery 
1 


- + Battery 2 
- Power Supply Tolerance 
-+5VSupply 


- RAM Supply 
- Power Fail 
- No Connection 


which affords precise voltage detection 
at extremely 
low 


battery consumption. 


By combining 
the OS1211 nonvolatile 
controller/decod- 
er chip and lithium batteries, 
nonvolatile 
RAM operation 


can be achieved 
for up to eight CMOS 
memories. 


See the data sheet for the OS1212 Nonvolatile 
Control- 


ler x 16 Chip for electrical 
specifications 
and operation. 


DALLAS 
SEMICONDUCTOR 
051212 
Nonvolatile Controller X 16 Chip 


• Converts 
full CMOS 
RAM into nonvolatile 
memory 


• Unconditionally 
write 
protects 
when 
Vee 
is out of 
tolerance 


• Automatically 
switches 
to battery 
when 
power 
fail 
occurs 


• 4 to 16 decoder 
provides 
control for up to 16 CMOS 
RAMs 


• Consumes 
less than 100 nA of battery current 


• Tests battery condition 
on power-up 


• Provides 
for redundant 
batteries 


• Power fail signal can be used to interrupt processor 
on 
power failure 


• Optional 
5% or 10% power fail detection 


• Optional 
28-pin 
PLCC surface 
mount package 


• Optional 
industrial 
temperature 
range 
of -40°C 
to 
+85°C 


DESCRIPTION 
The OS1212 Nonvolatile 
Controllerx16 
Chip is a CMOS 


circuit that solves the application 
problem 
of converting 
CMOS 
RAMs 
into 
nonvolatile 
memories. 
Incoming 


power 
is monitored 
for an out-of-tolerance 
condition. 
When such a condition 
is detected, 
the chip enables are 
inhibited 
to accomplish 
write protection 
and the battery 


is switched 
on to supply the RAMs with uninterrupted 
power. 
Special circuitry uses a low-leakage 
CMOS pro- 
cess that affords precise voltage detection 
at extremely 
low battery consumption. 


By combining 
the OS1212 
Nonvolatile 
Controller 
chip 
and lithium batteries, 
nonvolatile 
RAM operation 
can be 
achieved 
for up to 16 CMOS 
memories. 


VCCI 


VBAT2 
CE 


CEO 


CE1 


CE2 


CE3 


CE4 


CE5 


CE6 


CE7 


CE8 


CE9 


CE10 


28-P1n DIP (600 MIL) 
Se. 
Mech. 
Drawing 
- Sect 
16, Pg. 4 


~ 
(3 
m 
0 
> 
> 


m<~~~~~ 


28-Pln 
PLCC 
5 •• 
Mech. 
Drawing 
- Sect 
16, Pg. 11 


A,B,C,O 
CE 
CEO-CE15 


GNO 


VSAT1 


VSAT2 
TOL 


Veel 
Veea 
PF 


- Address 
Inputs 


- Chip Enable 
- Chip Enable Outputs 


- Ground 


- + Battery 1 
- + Battery 2 
- Power Supply Tolerance 


-+5V 
Supply 
- RAM Supply 
- Power Fail 


OPERATION 
The OS1212 
performs 
six circuit functions 
required 
to 


decode 
and battery back up a bank of up to 16 RAMs. 


First, the 4 to 16 decoder provides selection of one of 16 
RAMs. 
Second, 
a switch 
is provided 
to direct 
power 


from the battery 
or VCC1supply, depending 
on which is 


greater. 
This switch 
has a voltage 
drop 
of less than 


0.2V. The third function 
the OS1212 provides 
is power 


fail detection. 
It constantly 
monitors 
the VCCI supply. 


When VCCIfalls below 4.75 volts, or 4.5 volts, depend- 
ing 0 n the level of tolerance 
Pin3, a precision 
compara- 


tor outputs a power fail detect signal to the decoder/chip 


enable logic and the PF signal is driven low. The PF sig- 


nal will remain low until V CCI is back in normal limits. 


The fourth function 
of write protection 
is accomplished 
by holding all chip enable outputs (CEO-CE15) to within 


0.2 volts of VCCIor battery supply. 
If CE is low atthe time 
power fail detection 
occurs, the chip enable outputs are 
kept in their present 
state until CE is driven 
high. 
The 


delay of write protection 
until the current memory cycle 


is completed 
prevents 
corruption 
of data. 
Power fail de- 


tection occurs in the range of 4.75 volts to 4.5 volts with 
tolerance 
Pin 3 grounded. 
If Pin 3 is connected 
to Vceo, 


then power fail occurs in the range of 4.5 volts to 4.25 
volts. 
During nominal supply conditions 
the chip enable 
outputs 
follow the logic of a 4-t0-16 decoder, 
shown in 


Figure 1. 


The fifth function the OS1212 performs 
is a battery sta- 


tus warning so that data loss is avoided. 
Each time the 
circuit is powered up, the battery voltage is checked with 


a precision 
comparator. 
If the battery 
voltage 
is less 
than 2 volts, the second memory cycle is inhibited. 
Bat- 


tery status can, therefore, 
be determined 
by performing 


a read cycle after power-up 
to any location 
in memory, 


verifying 
that memory 
location 
content. 
A subsequent 


write cycle can then be executed 
to the same memory 


location, altering the data. 
If the next read cycle fails to 


verify the written data, then the batteries 
are less than 
2.0 volts and data is in danger 
of being corrupted. 


The sixth function ofthe 
OS1212 provides for battery re- 


dUndancy. 
In many applications, 
data integrity 
is para- 


mount. 
In these applications 
it is often desirable 
to use 


two batteries to ensure reliability. 
The OS1212 provides 


an internal isolation switch which allows the connection 
of two batteries 
during 
battery 
backup 
operation. 
The 
battery with the highest voltage 
is selected 
for use. 
If 


one battery should fail, the other will then assume 
the 
load. The switch to a redundant 
battery is transparentto 
circuit operation 
and the user. A battery status warning 
will only occur if both batteries 
are less than 2.0 volts. 
For single battery applications 
the unused battery input 
must be grounded. 


INPUTS 
OUTPUTS 
CE 
0 
C 
B 
A 
CEO 
CEl 
CE2 
CE3 
CE4 
CES 
CE6 
CEl 
CE8 
CE9 
CE10 
CEll 
CE12 
CE13 
CE14 
CE1S 
PF 


H 
X 
X 
X 
X 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 


X 
X 
X 
X 
X 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
l 
l 
l 
l 
l 
l 
l 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
l 
l 
l 
l 
H 
H 
l 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
l 
l 
l 
H 
l 
H 
H 
l 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
l 
l 
l 
H 
H 
H 
H 
H 
l 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
l 
l 
H 
l 
l 
H 
H 
H 
H 
l 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
l 
l 
H 
l 
H 
H 
H 
H 
H 
H 
l 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
l 
l 
H 
H 
l 
H 
H 
H 
H 
H 
H 
l 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
l 
l 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
l 
H 
H 
H 
H 
H 
H 
H 
H 
H 
l 
H 
l 
l 
l 
H 
H 
H 
H 
H 
H 
H 
H 
l 
H 
H 
H 
H 
H 
H 
H 
H 
l 
H 
l 
l 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
l 
H 
H 
H 
H 
H 
H 
H 
l 
H 
l 
H 
l 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
l 
H 
H 
H 
H 
H 
H 
l 
H 
l 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
l 
H 
H 
H 
H 
H 
l 
H 
H 
l 
l 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
l 
H 
H 
H 
H 
l 
H 
H 
l 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
l 
H 
H 
H 
l 
H 
H 
H 
l 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
l 
H 
H 
l 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
l 
H 


H = High Level 
L= Low Level 
X = Irrelevant 


NOTE: 
VCCI input is 250 mV lower when TOL PIN3 = Vceo. 


ABSOLUTE MAXIMUM RATINGS· 
Voltage on any Pin Relative to Ground 
Operating 
Temperature 
Storage 
Temperature 
Soldering 
Temperature 


-0.3V to +7V 
OOCto 70°C 


-55°C to + 125°C 
260°C 
for 10 see 


• This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
above those 


indicated 
in the operation 
sections 
of this spedfication 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


PIN 3 = GND Supply Voltage 
VCCI 
4.75 
5.0 
5.5 
V 
1 


PIN 3 = V cco Supply Voltage 
Vcco 
4.5 
5.0 
5.5 
V 
1 


logic 
1 Input 
VIH 
2.2 
Vcc+0.3 
V 
1 


logic 
0 Input 
VL 
-0.3 
+0.8 
V 
1 


Battery 
Input 
VBAT1, 
2.0 
4.0 
V 
1,2 
VBAT2 


(oOe to 70oe, VCC1 = 4.75 to 5.5V, Pin 3 = GND) 
DC ELECTRICAL CHARACTERISTICS 
(OOeto 70oe, VCCI= 4.5 to 5.5V, Pin3 = Vceo) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Current 
ICCI 
5 
mA 
3 


Supply Current@ 
Vcco= Vccl-0.2 
ICCOl 
80 
mA 
1,4,10 


Input leakage 
III 
-1.0 
+1.0 
~ 


Output 
leakage 
ILO 
-1.0 
+1.0 
~ 


CEo-CE15,PF 
Output@ 
2.4V 
10H 
-1.0 
mA 
5 


CEo-CE15,PF 
Output @ 0.4V 
10l 
4.0 
mA 
5 


Vcc Trip Point (TOl 
= GND) 
VCCTP 
4.50 
4.62 
4.74 
V 
1 


Vcc 
Trip Point (TOl 
= Vcce> 
VCCTP 
4.25 
4.37 
4.49 
V 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


CEO-CE15 Output 
VOHl 
VBArO.2 
V 
3,7 


Battery Current 
IBAT 
0.1 
~ 
2,3 


Battery Backup 
Current 
ICC2 
100 
~ 
6,10,11 
@ VCco=VBAn-0.5V 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
pF 


Output Capacitance 
COUT 
7 
pF 


(O°C to 70°C, VCC1= 4.75 to 5.5V, Pin 3 = GND) 
(O°C to 70°C, VCCI= 4.5 to 5.5V, Pin 3 = Vcco) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


CE Propagation 
Delay 
tpD 
5 
10 
20 
ns 
5 


CE 
High to Power Fail 
tpF 
0 
ns 


Address 
Setup 
tAS 
20 
ns 
9 


(O°C to 70°C, VCC1< 4.75V, Pin 3 = GND) 
(OOCto 70°C, VCCI < 4.5V, Pin 3 = Vcco) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Recovery 
at Power-Up 
tREe 
2 
80 
125 
ms 


Vee Slew Rate Power-Down 
tF 
300 
p.s 


Vee Slew Rate Power-Down 
tFB 
10 
p.s 


Vee Slew Rate Power-Up 
tR 
0 
p.s 


CE Pulse Width 
teE 
1.5 
p.s 
7,8 


Power Fail to PF Low 
tpA. 
300 
p.s 


777 7N_~:~ 
_V_ALlD_>C 


~tAS 


\\\\\ 


TYPICAL 
APPLICATION 
Figure 2 


v 
v 


eEl" 


RAM 3 


RAM 16 
eEl" 


NOTES: 


1. All voltages 
referenced 
to ground. 


2. Only one battery 
input is required. 


3. Measured 
with Vcco 
and CEO-CE15 
open. 


4. ICC01 is the maximum 
average 
load which the 081212 
can supply to the memories. 


5. Measured 
with a load as shown in Figure 3. 


6. ICC02 is the maximum 
average 
load current which the 081212 
can supply to the memories 
in the battery back- 
up mode. 


7. Chip enable outputs 
CEO-CE15 can only sustain 
leakage current 
in the battery backup 
mode. 


8. teE max. must be met to ensure data integrity on power loss. 


9. tAS is only required 
to keep the decoder 
outputs 
glitch-free. 
While CE is low, the outputs 
(CEO-CE15) 
will be 


defined 
by inputs A through 
0 with a propagation 
delay of tpD from an A through 
0 input change. 


10. For applications 
where 
higher currents 
are required, 
please see the Battery Manager 
chip data sheet 
(081259). 


11. The 081212 
has a 5K ohm resistor 
is series with the battery 
input. As current from the battery 
increases 
over 
100 ~A. the voltage drop will increase 
proportionately. 
The device 
cannot be damaged 
by higher currents 
in the 
battery 
path. 


DALLAS 
SEMICONDUCTOR 


051218 
Nonvolatile Controller 


• Unconditionally 
write 
protects 
when 
Vee 
is out of 


tolerance 


• Automatically 
switches 
to battery 
when 
power 
fail 


occurs 


• Space saving 8-pin mini-DIP/8-pin 
150 mil SOIC 


• Consumes 
less than 100 na of battery 
current 


DESCRIPTION 
The DS1218 is a CMOS circuit which solves the applica- 


tion problems of converting 
CMOS RAM into nonvolatile 


memory. 
Incoming 
power is monitored 
for an out of tol- 


erance 
condition. 
When such a condition 
is detected, 


the chip enable 
output is inhibited 
to accomplish 
write 


protection 
and the battery is switched 
on to supply RAM 


with uninterrupted 
power. 
Special 
circuitry 
uses a low- 
leakage 
CMOS process 
which affords precise voltage 


detection 
at extremely 
low battery 
consumption. 
The 


8-pin mini-DIP package 
keeps PC board real estate re- 


quirements 
to a minimum. 
By combining 
the DS1218 


nonvolatile 
controller chip with a full CMOS memory and 


lithium batteries, ten years of nonvolatile 
RAM operation 


can be achieved. 


OPERATION 
The DS1218 Nonvolatile 
Controller 
performs 
the circuit 


functions 
required 
to battery 
back up a RAM. 
First, a 


vccoOe 
NO 
2 
7 


NO 
3 
6 


GND 
4 
5 


VCCI 


VBAT 
eEO 


CEI 


Veel 
Vece 
CEI 


NC 
CEO 


VBAT 
GND 


Input +5 Volt Supply 


RAM Power 01ed 
Supply 


Chip Enable Input 
No Connection 
Chip Enable Output 


+ Battery 
Ground 


switch 
is provided 
to direct 
power from the battery 
or 


Veel supply depending 
on which is greater. 
This switch 


has a voltage drop of less than 0.2V. The second func- 
tion which the nonvolatile 
controller 
provides 
is power 


fail detection. 
The DS1218 constantly 
monitors the Vee 


supply. 
When V CCI falls to 1.26 times the battery volt- 
age a precision 
comparator 
outputs 
a power fail detect 


signal to the chip enable logic. The third function of write 


protection 
is accomplished 
by holding the chip enable 


output signalto 
within 0.2V ofthe Veel or battery supply, 


when a power fail condition 
is detected. 


During nominal supply conditions, 
the chip enable 
out- 
put will follow chip enable input with a maximum 
propa- 


gation delay of 10 ns. 


ABSOLUTE 
MAXIMUM 
RATINGS· 
Voltage on Any Pin Relative to Ground 
Operating Temperature 
Storage Temperature 
Soldering Temperature 


-().5V to 7.0V 
OOC to +70oC 
-55°C to 125°C 
260°C for 10 seconds 


*This is a stress rating only and functional operation of the device at these or any other conditions above those 
indicated in the operation sections of this specification is not implied. 
Exposure to absolute maximum rating 
conditions for extended periods of time may affect reliability. 


RECOMMENDED 
DC OPERATING 
CONDITIONS 
(O°C TO 70°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply 
VCCI 
4.5 
5.0 
5.5 
V 
1 


Logic 1 
VIH 
2.0 
5.5 
V 
1 


Logic 0 
Vll 
-0.3 
0.8 
V 
1 


Battery Supply 
VBAT 
2.5 
3.0 
3.5 
V 
1 


DC ELECTRICAL 
CHARACTERISTICS 
(O°C TO 70°C, VCCI = 5V ± 10%) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Active Current 
Icci 
2 
5 
mA 
3 


Battery Current 
IBAT 
100 
nA 
3,4 


RAM Supply 
VCCO 
Vcc-0.2 
V 


RAM Current 
Iceo 
70 
mA 
5 


Input Leakage 
III 
-1.0 
1.0 
J.1A 


CEO Output @ 2.4V 
IOH 
-1.0 
mA 


CEO Output @ 0.4V 
101.. 
4.0 
mA 


VCCTrip Point 
VCCTP 
1.26XVBAT 


CAPACITANCE 
(tA = 25°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
pF 


Output Capacitance 
COUT 
7 
pF 


AC ELECTRICAL 
CHARACTERISTICS 
(O°C TO 70°C, Vcc = 5.0V ± 10%) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


CE Propagation Delay 
tpo 
4 
10 
ns 
2 


Recovery at Power Up 
tREC 
0.2 
2 
ms 


VCCSlew Rate 
tF 
500 
J.1S 


CE Pulse Width 
teE 
1.5 
J.1S 
6, 7 


TIMING DIAGRAM: POWER DOWN 


NOTES 
1. 
All voltages referenced to ground. 


2. 
Measured with a load as shown in Figure 1. 


3. 
Outputs open 


4. 
Drain from battery when Vcc < VSAT. 


5. 
Maximum amount of current which can be drawn 
through pin 1 of the controller. 


6. 
teE max must be mel to ensure data integrity on 
power loss. 


7. 
CEO can only sustain leakage current in the bat- 
tery backup mode. 


FIGURE 1: OUTPUT LOAD 


OS1218S 
NONVOLATILE 
CONTROLLER 
8-PIN 150 MIL SOIC 


PKG 
&-PIN 


DIM 
MIN 
MAX 


A IN. 
0.188 
0.1~ 


MM 
~78 
~~ 


BIN. 
0.051 
0.157 


MM 
3.84 
3.89 


C IN. 
0.052 
0.061 


MM 
1.32 
1.55 


DIN. 
0.175 
0.1113 


MM 
~45 
4.90 


E IN. 
0.004 
0.010 


MM 
0.10 
0.25 


FIN. 
0.058 
0.068 


MM 
1.47 
1.73 


GIN. 
0.046 
0.054 


MM 
1.17 
1.37 


H IN. 
0.228 
0.244 


MM 
5.79 
6.20 


J IN. 
0.006 
0.011 


MM 
0.15 
0.28 


KIN. 
0.013 
0.019 


MM 
0.33 
0.48 


___ 
.J... 


L 
C 
tI--A--lT 


E 


051218 
NONVOLATILE 
CONTROLLER 
8-PIN 300 MIL DIP 


8 
5 
T 


B1 


I.• 1 
A~ 


~:Jc 
=!IF 
K~f.- -1 G ~ 
E 


PKG 
8-PIN 


DIM 
M" 
MAX 


A IN. 
0.345 
0.400 
MM 
8.76 
10.16 


BIN. 
0.240 
0.260 
MM 
6.10 
6.60 


C IN. 
0.120 
0.140 
MM 
3.05 
3.56 


DIN. 
0.290 
0.310 
MM 
7.37 
7.87 


E IN. 
0.015 
0.040 
MM 
0.38 
1.02 


FIN. 
0.110 
0.130 
MM 
2.79 
3.30 


GIN. 
0.090 
0.110 
MM 
2.29 
2.79 


H IN. 
0.320 
0.370 
MM 
8.13 
9.4 


J IN. 
0.008 
0.012 
MM 
0.20 
0.30 


KIN. 
0.015 
0.021 
MM 
0.38 
0.53 


DALLAS 
SEMICONDUCTOR 
D81221/8 
Nonvolatile Controller x 4 Chip 


FEATURES 


• Converts 
CMOS 
RAMs into nonvolatile 
memories 


• Data is automatically 
protected 
during power loss 


• 2-to-4 decoder 
provides 
for up to 4 CMOS 
RAMs 


• Provides 
for redundant 
batteries 


• Test battel)' 
condition 
on power-up 


• Full ±10% 
operating 
range 


• Unauthorized 
aoc:ess can be prevented 
with optional 
security 
feature 


• 16-pin O.3-inch DIP saves PC board space 


• Optional 
16-pin SOIC surface 
mount package 


• Optional 
industrial 
temperature 
range 
of -40°C 
to 
+85°C available 


DESCRIPTION 
The OS 1221 Nonvolatile 
Controller 
x 4 Chip is a CMOS 
circuit which solves the application 
problem 
of convert- 


ing CMOS 
RAMs into nonvolatile 
memories. 
Incoming 
power 
is monitored 
for an out-of-tolerance 
condition. 


When such a condition 
is detected, 
the chip enable out- 


puts are inhibited to accomplish 
write protection 
and the 
battel)' 
is switched 
on to supply 
RAMs 
with 
uninter- 
rupted power. An optional security code prevents 
unau- 


PIN ASSIGNMENT 


vcco 
VCCI 


VBAT1 
VBAT2 


-RST 
CE 
VCCO 
VCCI 


A 
CEOVBAT1 
VBAT2 


-RST 
CE 
B 
CE1 
CEO 
A 


-RO 
CE2 
....§. 
CE1 
-RO 
CE2 
-WE 
CE3 
-wE 
CE3 


GNO 
-010 
GNO 
-010 


051221 
16-P1n 
DIP (300 Mil) 
See 
Mech. 
Drawing 
Sect. 16, Pg. 1 


OS1221 
16-P1n 
SOIC 
(300 
Mil) 
See 
Mech. 
Drawing 
Sect. 
16, Pg. 6 


A,B 
CE 
CEO-CE3 


VBAT1 


VBAT2 
*RST 


VCCI 


VCCO 
*RD 
*WE 


*D/Q 


- Address 
Inputs 
- Chip Enable Input 
- Chip Enable Outputs 
- + Battery 
1 
-+ Battery 2 


- Reset 
-+5V 
Supply 


- RAM Supply 
- Read Input 
- Write Input 


- Data Input/Output 


*Used with optional 
security 
drcuit 
only and must be 
connected 
to ground 
in all other cases. 


thorized 
users from obtaining 
access 
to the memory 
space. The nonvolatile 
controller/decoder 
circuitry uses 
a loW-leakage 
CMOS 
process 
which 
affords 
precise 


voltage detection 
at extremely 
low battery consumption. 


By combining 
the DS1221 with up to four CMOS memo- 


ries and lithium batteries, 
nonvolatile 
operation 
can be 
achieved. 


CONTROLLER 
IDECODER OPERATION 
The 051221 
nonvolatile 
controller 
performs 
six circuit 


functions 
required to decode and battery back up a bank 


of up to four CMOS 
RAMs. First, a 2-to-4 decoder 
pro- 


vides selection 
of one offour 
RAMs (see Figure 1). Sec- 


ond, a switch is provided to direct power from the battery 
or Veel supply, depending 
on which 
is greater, 
to the 


Veeo 
pin. This switch has a voltage 
drop of less than 
0.2V. The third function 
which the nonvolatile 
controller 


provides 
is power-fail 
detection. 
The 051221 
constant- 


ly monitors the Veci supply. When VCCI falls below 4.5 
volts, a precision 
comparator 
detects the condition 
and 


inhibits the RAM chip enables 
(CEO through CE3). The 
fourth 
function 
of write protection 
is accomplished 
by 


holding 
all 
chip enable 
outputs 
(CEO through 
CE3) to 


within 0.2 volts of VCCI or battery supply. If the Chip En- 
able Input (CE) is low at the time power-fail detection 
0c- 


curs, the chip enable 
outputs 
are kept in their present 


state until CE is driven high. The delay of write protec- 
tion until the current 
memory 
cycle is completed 
pre- 


vents the corruption 
of data. Power failure detection 
oc- 


curs in the range of 4.5 to 4.25 volts. 
During nominal 
supply conditions 
the chip enable outputs follow the 1og- 


ic of a 2-to-4decoder. 
The fifth function the OS 1221 per- 
forms is to check battery status to warn of potential data 


loss. Each time that VCCI power is restored 
the battery 


voltage 
is checked 
with a precision 
comparator. 
If the 


connected 
battery voltage 
is less than 2 volts, the sec- 
ond memory cycle is inhibited. 
Battery status can, there- 


fore, be determined 
by performing 
a read cycle after 


power-up 
to 
any 
location 
in memory, 
verifying 
that 


memory location content. A subsequent 
write cycle can 
then be executed to the same memory location, altering 


the data. If the next read cycle fails to verify the written 


data, the contents 
of the memories 
are questionable. 


The sixth function 
of the nonvolatile 
controller 
provides 


for battery 
redundancy. 
In many applications, 
data in- 
tegrity is paramount. 
In these applications 
it is often de- 


sirable 
to use two batteries 
to ensure 
reliability. 
The 


051221 
provides an internal isolation switch which pro- 


vides 
for connection 
of two batteries. 
During 
battery 


back-up operation the battery with the highest voltage is 


selected for use. If one battery should fail, the other will 
automatically 
take over. The switch between batteries is 
transparent 
to the user. A battery status warning will 0c- 


cur if both batteries 
are less than 2.0 volts. If only one 
battery 
is used, 
the 
second 
battery 
input 
must 
be 
grounded. 
Figure 2 illustrates 
the connections 
required 


for the 051221 
in a typical application. 


INPUTS 
OUTPUTS 


Veci 
CE 
B 
A 
CEO 
CE1 
CE2 
CE3 


>=4.5 
H 
X 
X 
H 
H 
H 
H 


<4.25 
X 
X 
X 
H 
H 
H 
H 


>=4.5 
L 
L 
L 
L 
H 
H 
H 


>=4.5 
L 
L 
H 
H 
L 
H 
H 


>=4.5 
L 
H 
L 
H 
H 
L 
H 


>=4.5 
L 
H 
H 
H 
H 
H 
L 


H = High Level 


L= 
Low Level 


X = Irrelevant 


A 051221 
B 
GE 
_ 
WE 
CEO 
RO 
O/Q 
CE3 
RST 


VBAT1 


VBAT2 


Battery 
Backup 
Current 
Drain 
081221: 
.1 pA @ 25"C 
RAM-5564x 4: 
.8 pA @25"C 
TOTAL: 
.9 pA @ 25"C 


ABSOLUTE MAXIMUM RATINGS· 
Voltage on any Pin Relative to Ground 
Operating 
Temperature 
Storage 
Temperature 
Soldering 
Temperature 
Short Circuit Output Current 


-0.3V to +7.0V 
OOCto 70°C 


-55°C to + 125°C 
260°C for 10 seconds 
20mA 


• This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
outside 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 


. conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
VCCI 
4.5 
5.0 
5.5 
V 
1 


Logic 1 Input 
VIH 
2.2 
Vcc+0.3 
V 
1 


Logic 0 Input 
VIL 
-0.3 
+0.8 
V 
1 


Battery 
Input 
VBATt 
2.0 
4.0 
V 
1,2 
VBAT2 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Current 
Icci 
5 
mA 
3 


Supply Voltage 
Vcco 
Vcc-o·2 
V 
1 


Supply Current 
ICC01 
80 
mA 
4, 10 


Input Leakage 
IlL 
-1.0 
+1.0 
J1A 


Output 
Leakage 
ILO 
-1.0 
+1.0 
IlA 


GrO-CE3, 
DO Output @ 2.4V 
JoH 
-1.0 
mA 
5 


CEO-C"E3, DO Output@ 
0.4V 
IoL 
4.0 
mA 
5 


Vcc Trip Point 
VCCTP 
4.25 
4.37 
4.50 
V 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


CEo-C"E3 Output 
VOHL 
Vcc-0.2 
V 
VBA~·2 


VSATt or VSAT2 Battery Current 
IBAT 
0.1 
IlA 
3 


Battery 
BackUp Current 
ICC02 
100 
IlA 
6,7,10 
@ Vcco= 
VSAT - 0.5V 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
pF 


Output Capacitance 
COUT 
7 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


CE Propagation 
Delay 
tpD 
5 
10 
20 
ns 
5 


CE High to Power-Fail 
tpF 
0 
ns 


Address 
Setup 
tAS 
20 
ns 
9 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Recovery 
at Power Up 
tREC 
2 
5 
10 
ms 


V cc Slew Rate 4.5 - 4.25V 
tF 
300 
~ 


V CCSlew Rate 4.25 - 3V 
tFB 
10 
~ 


V cc Slew Rate 4.25 - 4.5V 
tR 
0 
~ 


CE Pulse Width 
tCE 
1.5 
~ 
7,8 


NOTES: 


1. All voltages 
are referenced 
to ground. 


2. Only one battery 
input is required. 


3. Measured 
with Vcco 
and CEO - CE3 open. 


4. ICC01 is the maximum 
average 
load which the DS1221 can supply to the memories. 


5. Measured 
with a load as shown in Figure 4. 


6. ICC02 is the maximum 
average 
load current which the DS1221 can supply to the memories 
in the battery 


back-up 
mode. 


7. Chip enable outputs 
CEO - CE3 can only sustain 
leakage current in the battery back-up 
mode. 


8. tCE max. must be met to ensure data integrity on power loss. 


9. tAS is only required to keep the decoder 
outputs glitch-free. 
While CE is low, the outputs 
(CEO - CE3) will be 
defined 
by inputs A and B with a propagation 
delay of tPD from an A or B input change. 


10. For applications 
where higher currents 
are required, 
please see the DS1259 
Battery Manager 
Chip data 


sheet. 


SECURITY 
OPTION 
When activated 
by Dallas Semiconductor, 
the security 


option 
prevents 
unauthorized 
access. 
A sequence 
of 
events 
must 
occur 
to gain 
access 
to the 
memories 


(Figure 3). First, a dummy 
read cycle or a 200 ns active 


low reset pulse is executed 
to initialize the sequence. 
Second, 
a 64-bit 
access 
code must be consecutively 


written 
to the 
OS 1221 using the write 
enable 
signal 
(WE), the chip enable 
signal (CE), and the data input! 


output signal (DO). The code is written to the DS1221 


without regard to the address. Actual RAM locations are 
not written, as the security option is intercepting 
the data 


path until access 
is granted. 
Instead, 
a special 
64-bit 
write 
only 
register 
is written. 
Following 
the 64 write 


cydes, 
the 
register 
is compared 
to a 64-bit 
pattern 
uniquely 
defined 
by the user and programmed 
into the 


OS 1221 by Dallas Semiconductor 
at the time of man- 


ufacture. This pattern can only be interrogated 
by an in- 
telligent 
controller 
within 
the 
DS1221 
and cannot 
be 


read by the user. If a read cycle occurs before 64 write 
cydes are completed, 
the security sequence 
is aborted. 


When a correct 
match for 64 bits is received, 
the third 


SECURITY 
OPTION 
AC ELECTRICAL 
CHARACTERISTICS 


part of the security sequence 
begins by reading a 64-bit 


read only register. This register consists 
of 64 bits also 


defined 
by the user and programmed 
into the OS 1221 
by Dallas 
Semiconductor 
at the time of manufacture. 
For each of the 64 read cycles, 
one bit of the user-de- 


fined read only register 
is driven onto the DO line. This 


phase also requires that the 64 read cycles be consecu- 
tive. The data being read from the read only register can 


be used by software to determine 
if the DS1221 will be 


permitted 
to be used with that particular 
system. 
After 


the 64th read cycle has been executed 
the DS1221 
is 


unlocked 
and all subsequent 
memory 
cycles 
will be 
passed 
through 
and will become 
actual 
memory 
ac- 


cesses based 
upon address 
inputs. 
If V cc falls below 
4.5 volts or the reset line is driven low, the entire security 


sequence 
must be executed 
again 
in order to access 


memory 
locations. 


NOTE: 
Contact 
Dallas Semiconductor 
sales office for code as- 


signments. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Read Cyde 
Time 
tRC 
250 
ns 


Ci: Access Time 
tee 
200 
ns 


AD Access Time 
toE 
100 
ns 


CE to Output 
Low Z 
teoE 
10 
ns 


RD to Output Low Z 
toEE 
10 
ns 


CE to Output High Z 
too 
100 
ns 


AD to Output 
High Z 
tooo 
100 
ns 


Read Recovery 
tRR 
50 
ns 


Write Cycle 
twc 
250 
ns 


Write Pulse Width 
twP 
170 
ns 


Write Recovery 
tWR 
50 
ns 


Data Setup 
tos 
100 
ns 


Data Hold Time 
tDH 
0 
ns 


CE Pulse Width 
tew 
170 
ns 


Reset Pulse Width 
tRST 
200 
ns 


--xf~~:~ 
_VALID _X lZZlZZ 


~tAS 


READ CYCLE TO SECURITY 
OPTION 
Figure 7 


WE=VIH 


NOTES: 


1. tOH and tos are functions 
of the first occurring 
edge of WE or CEo 


2. tWR is a function 
of the latter occurring 
edge of WE or CEo 


Figure 9 
RST_i_ 


tRS 


_' 
} 


DALLAS 
SEMICONDUCTOR 
081234 
Conditional Nonvolatile 
Controller Chip 


• Converts 
CMOS 
static 
RAMs 
into 
nonvolatile 
memories 


• Software-controlled 
battery 
disconnect 
extends 
battery 
life 


• Unconditionally 
write 
protects 
when 
Vcc 
is out of 
tolerance 


• Consumes 
less than 100 nA of battery current 


• Power fail signal can be used to interrupt processor 
on 
power failure 


• Low forward 
voltage drop on the Vcc switch 


• Optional 
16-pin SOIC surface 
mount package 


DESCRIPTION 
The 
OS1234 
is a CMOS 
circuit 
that converts 
CMOS 
RAM into nonvolatile 
memory 
and adds two software 
selectable 
switches. 
Incoming 
power 
is monitored 
for 
an out-of-tolerance 
condition. 
When such a condition 
is 


detected, 
chip enable and write enable to the RAM are 
inhibited to accomplish 
write protection, 
and the battery 


is switched 
on to supply the memory with uninterrupted 


power. The two software 
selectable 
switches 
provided 
by the OS1234 are capable 
of inhibiting 
both the write 


VBAT 


1<3 


A2 


VCCO 


NC 


NC 


CEI 


WEl 
CEO 


WEO 


GND 


VCCI 


VBAT 


NC 


1<3 


A2 


A1 


AO 


PF 


0$1234 
14-l'In 
DIP (300 MIL) 
Sea 
Mech. 
Drawfng 
Sect. 
16, Pg. 1 


DSl234S 
16-PIn SOIC 
(300 
MIL) 
Sea 
Mach. 
Drawfng 
Sect. 
16. Pg. 6 


Vcco 
NC 
CEI 
WEI 
CEO 


WEO 
GNO 
j5f= 


AO-A3 


VBAT 


VCCI 


- RAM Supply 
- No Connection 
- Chip Enable Input 


- Write Enable Input 
- Chip Enable Output to RAM 


- Write Enable Output to RAM 


- Ground 
- Power Fail Output 
- Address 
Inputs 


- Battery Input 
- +5V Supply 


enable to the RAM and the battery backUp circuitry 
by a 
pattern recognition 
sequence 
across four address lines. 
Inhibiting the write enable to the nonvolatile 
RAM pre>- 


vides data integrity 
by isolating 
the memory 
contents 


from external change. The second switch provides add- 
ed flexibility 
and increases 
battery life to the system by 
enabling/disabling 
the battery for shipment 
or storage, 


or when battery backup is not needed. 


OPERATION 
The 
OS1234 
Conditional 
Nonvolatile 
Controller 
per- 


forms three circuit functions 
required to battery back up 


a RAM. First, a switch is provided 
to direct power from 
the battery or the incoming supply r.y CCI), depending 
on 


which is greater. This switch has a voltage drop of less 
than 0.2V. The second 
function 
is power fail detection. 


The OS'1234 constantly 
monitors 
the incoming 
supply. 
When the supply goes out-of-tolerance, 
a comparator 
detects power fail and inhibits chip enable and write en- 


able. The threshold 
voltage, 
VTP, at which power fail is 
detected 
is defined 
as 1.26 times VeAT. The third func- 


tion of write protection 
is accomplished 
by holding the 


CEO and WEO output signals to within 0.2 volts of the 


VCCI or battery supply. 


In addition 
to the nonvolatile 
controller 
functions, 
the 
OS 1234 supplies 
two software-selectable 
switches 
for 


master 
control 
of the write enable 
and the nonvolatile 
controller 
itself. 
The 
switches 
are 
controlled 
by 
a 


1&-cycle pattern recognition 
sequence 
across four ad- 


dress 
lines (see Tables 
1 and 2). Prior to entering 
the 


pattern 
recognition 
sequence 
that will define 
the two 
switch settings, 
a read cycle of 1111 on address 
inputs 
AO through A3 should be executed 
to initialize the com- 


pare pointer of clock zero. Each four-bit compare 
word 


is clocked into the OS 1234 on the negative edge of CEI. 


AO,A 1 and A2 must match the compare pattern on all16 


consecutive 
cycles while A3 must match only the first 
eleven; the last five are used to define 
the switch set- 
tings. The eleventh 
address cycle, starting 
at zero, de- 


fines the switch that inhibits the write enable to the RAM 


(WEO). A logic one in this location allows read/write 
op- 


erations so that WEO will follow WET and data can be 


updated. 
A zero on cycle eleven turns the RAM into a 


read-only 
memory 
(ROM). 
The 
next 
four 
address 
cycles, 
12 thorough 
15, define whether 
the nonvolatile 


controller operation 
is enabled or disabled. 
A bit pattern 
of 1010 activates 
the nonvolatile 
controller; 
data in the 


RAM is maintained 
on power 
loss. Any pattern 
other 
than 1010 will disable the nonvolatile 
controller 
opera- 
tion. 


At the completion 
of the 16th cycle, if the pattern recog- 
nition sequence 
is correct, the switch settings defined 
in 
cycles 11 though 
15 are transferred 
and are active for 


the next memory cycle. When external battery power is 
applied for the first time, the OS 1234 will come up with 
the nonvolatile 
controller off. Upon initial VCCpower, the 
write 
enable 
will 
be 
set 
in 
readlwrite 
operation 
(WEi=WEO). 


OS1234 


+5V 
VCC1 
14 
1 
Vc 


~ 
From Decoder 
CET 
CEO 
CE 
VCC 
3 
5 
WE 
WET 
4 
6 WE<> 
WE 


12 
PF 
To write protect 
CMOS 
8 
other memories 
RAM 
11 


10 
~ 


9 
13 
VBAT 
A3 


+ 
A2 
I 
Al 


Ao 


Address 
Bus 


CYCLE 
NUMBER 


Address 
Inputs 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 


A3 
1 
0 
1 
0 
0 
0 
1 
1 
0 
1 
0 
> 
> 
> 
> 
> 


A2. 
0 
1 
0 
1 
1 
1 
0 
0 
1 
0 
1 
0 
0 
0 
1 
1 


A1 
1 
0 
1 
0 
0 
0 
1 
1 
0 
1 
0 
1 
1 
1 
0 
0 


AO 
0 
1 
0 
1 
1 
1 
0 
0 
1 
0 
1 
0 
0 
0 
1 
1 


WEI Battery 
Control 
Operation 


11 
12 
13 
14 
15 


0 
X 
X 
X 
X 
Read Only Operation 


1 
X 
X 
X 
X 
Read/Write 
Operation 


X 
1 
0 
1 
0 
Enables 
Nonvolatile 
Controller> 


ABSOLUTE MAXIMUM RATINGS· 
Voltage on any Pin Relative to Ground 
Operating 
Temperature 
Storage Temperature 
Soldering 
Temperature 


-0.3V to +7.0V 
00Ct0700C 
-5SOC to + 12SOC 
260°C 
for 10 seconds 


> This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
outside those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply Voltage 
VCCI 
4.5 
5.0 
5.5 
V 
1 


Input High Voltage 
VIH 
2.2 
Vcc+0.3 
V 
1 


Input Low Voltage 
VL 
-0.3 
+0.8 
V 
1 


Battery Voltage 
VSAT 
2.5 
3.5 
V 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Current 
ICCI 
5 
mA 
2 


Supply Current 
Iceo 
80 
mA 
3 
@ Vcco= 
VCCI- 0.2 


Input Leakage 
IlL 
-1.0 
+1.0 
J.1A 


Output Leakage 
ILO 
-1.0 
+1.0 
J.1A 


Output Current 
@ 2.4V 
IoH 
-1.0 
mA 
4 


Output Current 
@ 0.4V 
IoL 
4.0 
mA 
4 


CEO. WEO Output 
VOHL 
VBArO·2 
V 
6 


Battery Current 
IBAT 
0.1 
J.1A 
7 


Battery 
Backup 
Current 
ICC01 
100 
J.1A 
5 
@VCCO=VBAT-0.3V 


PARAMETER 
SYMBOL 
"IN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
pF 


Output Capacitance 
Coo 
7 
pF 


PARAMETER 
SYMBOL 
"IN 
TYP 
MAX 
UNITS 
NOTES 


Address 
Setup 
tAS 
0 
ns 


Address 
Hold 
lAH 
50 
ns 


Read Recovery 
tAR 
40 
ns 


eEl Pulse Width 
tew 
110 
ns 


Propagation 
Delay 
tpo 
20 
ns 


Recovery 
at Power Up 
tREC 
2 
ms 


V CCSlew Rate Power Down 
tF 
10 
J.1S 


V cc Slew Rate Power Up 
tR 
0 
J.1S 


eEl High to Power Fail 
tpF 
0 
ns 


WEI 
\ 
\ 
\ 
\ 
\ \\\\\\\\\\\\\\\\\\\1 


V",.-1l.2V ~ 


---~ 


NOTES: 
1. All voltages 
are referenced 
to ground. 


2. Measured 
with V cco. 
~ 
and WEO open. 


3. Icco 
is the maximum 
average 
load that the 051234 
can supply to the memories. 


4. Measured 
with a load as shown in Figure 2. 


5. ICC01 is the maximum 
average 
load current that the 051234 
can supply to the memories 
in the battery backup 
mode. 


6. CEO and WEO. outputs 
can only sustain leakage current in the battery backup 
mode. 


7.IBAT is the total load current that the 051234 
uses from the battery input pin with Vcco. CEO. and WEO open. 


DALLAS 
SEMICONDUCTOR 
051237 
DRAM Nonvolatizer Chip 


FEATURES 


• Converts 
DRAM into nonvolatile 
RAM 


• Controls 
any density 
of DRAM 


• Wide backup supply voltage 
range 


• Automatically 
refreshes 
when 
power fail detection 
occurs 


• Power fail detection 
signal for hardwire 
interrupt 


• Refresh 
is 
tumed 
over 
to 
the 
processor 
after 
power-up 
under software 
control 


• Space-saving 
1~in 
DIP and 1~in 
SOIC forsurfaoe 
mounting 


• low-power 
CMOS 


• Built-in 
backup 
condition 
circuit warns of impending 
backup 
supply failure 


• Software-controlled 
backup 
supply 
disconnects 
switch for storage 
and shipment 


• Software-controlled 
counter 
measures 
backup 
supply discharge 
time 


• Optional 
refresh periods 
of 8 ms, 16 ms, 32 ms, and 
64 ms are available 
to support extended 
refreshing 
at 
reduced 
power levels 


DESCRIPTION 
The DS1237 
DRAM Nonvolatizer 
Chip is a CMOS cir- 
cuit designed 
to control 
DRAMs 
such that information 
stored in memory is retained and protected during pow- 


er failure. The OS 1237 accomplishes 
this by monitoring 
the 
power 
supply 
for 
an out-of-toleranoe 
condition. 


When such a condition 
occurs, 
DRAM is isolated from 


system 
control 
and the power 
supply for the DRAM is 
switched 
from Vcc to the backup supply. Refresh con- 


PIN ASSIGNMENT 


AO 
VCCI 


A1 
VCCO 


1.2 
BKUP 
VCCI 
AO 


CASI 
TOL 
A1 
VCCO 
1.2 
BKUP 
CASO 
PF 
CAS) 
TOL 
WEI 
Be 
CASO 
PF 


WEI 
BC 
WEO 
RASO 
WEO 
RASO 


VSS 
RASI 
VSS 
RASI 


0512371~ 
DIP 
(300 MIL) 
See Mech. Drawing 
Sect. 16, Pg. 1 


0512375 16-P1nSOiC 
(300 
MIL) 
Sea Mech. Drawing 
Sect. 16, Pg. 6 


BKUP 
BC 
TOl 
PF 
AO-A2 
Vss 
WET 
WEO 


CASI 
CASO 


RASI 
AASO 
VCCO 
VCCI 


- Backup Supply 
- Backup Condition 


- VCCI T~ 
Point Select 
- Power Fail Output 
- Address 
Inputs 
-Ground 
- Write Enable Input 


- Write Enable Output 


- CAS Input from System 
- CAS Output to DRAM 
- RAS Input from System 
- RAS Output to DRAM 


- VCC Output to DRAM 
- +5 Volt Input 


trol is maintained 
by the OS 1237 until the power is within 


specification. 
At this time refresh is returned to the sys- 


tem after a highly structured serial sequence 
on address 
lines AO, A1, and A2. Other serial sequences 
are used 
to set switches which control a counter used to measure 


backup 
supply discharging 
and electrically 
connect 
or 
disconnect 
the backup supply. 


OPERATION 
- NORMAL 
POWER 
CONDITIONS 
Under 
normal 
operation, 
system 
+5 
volt 
power 
is 


supplied within the tolerance 
limits set by pin 13 (TOL). If 


pin 13 is connected 
to Vcco, the OS 1237 will operate in 
the normal 
mode down to 4.75 volts. When 
pin 13 is 
grounded, 
the DS1237 will operate 
in the normal mode 


down to 4.5 volts. 
During 
normal 
operation 
the RAS, 


CAS, and WE inputs are directly routed to the respective 
outputs 
with a maximum 
propagation 
delay of 15 ns. 


The backup supply input is normally connected 
to either 


a chargeable 
capacitor 
or battery; however, any backup 
supply with a voltage input between the limits of 6.0 volts 


and 10 volts is suitable. 
The power fail output (PF) is at 
high level and address inputs AO, A 1, and A2.are moni- 


tored for software-driven 
sequences. 
The backup con- 


dition output BC will be in an inactive 
(high) state pro- 


vided thatthe 
backup inputlevel 
is greater than 5.5 volts 
on VCCI and the backup counter 
has not reached zero. 


OPERATION 
- POWER 
LOSS AND 
DATA RETENTION 
When the S-volt V CC power begins to drop, a precision 


band gap comparator 
senses 
this change. 
Depending 
on the level of the Tolerance 
Pin 13, a power fail signal 
will be generated 
as VCCI falls below 4.75 volts or 4.5 
volts. At this time, the DS1237 
enters a data retention 
mode provided 
that the backup supply is enabled. The 


power fail output signal will remain 
low until V CCI is re- 


stored to normal conditions. 
While entering the data re- 


tention mode, the DS1237 isolates all control inputs and 
starts driving the RAS, CAS, and WE outputs. 
In addi- 


tion, if RAS = 1, the DS1237 
immediately 
takes control 
and issues the first refresh burst 62.5 ~ 
later. If RAS = 


0, the OS1237 will wait for RAS to go to a logic 1 level 
and then take control 
and issue the first refresh burst 


62.5 ~ 
later. If RAS = 0 and remains 
low for more than 
10 J.1safter Power Fail Detect, the DS1237 will take con- 
trol and drive RAS5 = 1, then issue the first refresh burst 


62.5 ~ 
later. The VCCI input is disconnected 
from Vcco 
and the regulated 
backup supply is connected. 
A burst 


CAS before 
RAS refresh cycle is generated 
at a cycle 


time of 350 ns maximum. 
This burst refresh continues 
for 520 or 1032 consecutive 
cycles, 
depending 
on the 
dash number of the device (see Table 1). After the burst 


refresh 
is complete, 
subsequent 
burst refreshing 
con- 


tinues at 8, 16,32, or 64 ms intervals until V CCI returns to 


normal levels and the system signals the OS 1237 that it 


is ready to assume refresh duties. The WE output is held 
at the high (inactive) 
level from the time control is taken 


by the OS 1237 until the system assumes refresh duties. 


If the DS1237 enters a power loss condition 
without the 
backUp supply enabled, 
no refresh activity 
occurs and 


data stored into connected 
DRAMs 
is lost. 


OPERATION 
- RETURN 
TO NORMAL 
POWER 
CONDITIONS 
When the system 
+5 volt supply 
returns 
and exceeds 
the level determined 
by the TOL pin, the VCCI input is im- 


mediately 
reconnected 
to the Vcco output pin while the 
regulated 
backup supply is internally disconnected 
from 


Vcco. 
Burst refreshing 
continues 
without 
interruption 
until the system signals that it is ready to assume the fe- 
sponsibility 
of refreshing 
the DRAMs. 
Refresh 
duties 


are shifted from the OS1237 to the system when a soft- 
ware-controlled 
switch is set by sending 
a specific 
pat- 
tern on address lines AO, A 1, and A2.for 24 consecutive 
cycles. 
The address 
pattern 
which 
sets the software 


switch 
is shown 
in Figure 
1. The 
address 
pattern 
is 
clocked, LSB first, into the OS 1237 on the falling edge of 


CAS provided that setup and hold times are met. When 
the 24th cycle is correctly entered, the OS 1237 will issue 


a final refresh burst and then return control to the host 


system. Atthis point, the host system will be responsible 
for handling 
all refresh 
requirements. 
RAM read and 
write cycles 
can resume 
without 
restrictions 
after the 
software 
switch is correctly 
set. 


ACTIVATION 
OF BACKUP 
SUPPLY 
A software-controlled 
switch allows conservation 
of the 


backup supply when data retention 
is not required. The 
switch is controlled 
by the same method described 
for 


refresh except that the bit pattern is different. 
On the ini- 
tial connection 
of the battery, the backup supply switch 


will be off. Under this condition, 
no refresh 
activity will 


occur when 
VCCI is out of tolerance. 
The bit patterns 
presented 
in Figure 2 show how the backup supply can 
be activated 
or deactivated 
under software 
control. 


REFRESH INTERVAL (me)· 


NUMBER OF CYCLES 
8 
16 
32 
64 


256K DRAM: 520 
-1 
-2 
-3 
-4 


1 Meg DRAM: 1032 
-5 
-6 
-7 
-8 


ENABLE 
BACKUP 


DISABLE 
BACKUP 


BATTERY CONDITION 
The 051237 
has two features 
which provide 
informa- 


tion about the condition 
of the backup 
supply. First, the 


051237 
monitors 
the backup 
supply input condition. 
If 
this input is below VCCI, the backup condition output pin 


(BC) is driven to the active state (low) and will remain in 
this state until the backup supply voltage is restored to a 


level above VCCI. This feature 
is active only while VCCI 
is applied within 
nominal 
limits. Whenever 
the backup 


supply 
is supplying 
power, the BC pin remains 
at 
a 
logic 0 state. The second feature for monitoring 
the con- 


dition of the backup supply is a counter which is decrem- 
ented 
on one-second 
intervals 
whenever 
the backup 


supply 
is supplying 
power. 
This counter 
is set with a 


number while VCCI is within nominal limits. The value of 
the counter is entered by sending a 24-bit sequence 
on 


address lines AO, A 1,and A2 in the same manner as de- 
scribed for refresh control. 
This sequence 
is shown in 
Figure 3. After the 24-bit sequence 
is correctly entered, 


the next 24 bits will define 
the time count 
in seconds 
which will start dea-ementing 
when the backup supply is 


supplying 
power. This count 
is 24 bits long and is !m:: 
tered L5B first on address 
line AO when the CA511ine 


goes low. The counter 
is a binary number representing 
the time allowed 
until the backup 
supply has been dis- 


charged. When the counter reaches zero, the Irepin will 


be low even though 
the VCCI supply 
is within 
nominal 
limits. The BC pin will remain low until a new value is en- 
tered into the counter. This time can be calculated 
by di- 
viding the capacity 
in ampere hours of the backup sup- 


ply by the average 
load current 
of the 
DRAMs 
and 
converting 
this value into seconds 
(see Figure 5). The 


value in the counter can be read at any time while Veci is 
within 
nominal 
limits by sending 
the 24-bit sequence 
shown 
in Figure 
4. This 
sequence 
is entered 
in the 
same manner as described 
for refresh control. After this 
sequence 
is correctly 
entered, 
the next 24 CASI cycles 


will cause the contents 
of the counter 
to be shifted out 
one bit at a time starting with the L5B on the l3C pin. A 
logic 0 on BC while CA5 is low is a logic 0 for that bit. 


BACKUP 
CONDITION 
APPLICATIONS 
The backup condition 
features 
of the 051237 
can sup- 


ply the system 
valuable 
information 
about the backup 


supply. A simple application 
may only use the Vcc com- 
parator 
to tell the system 
that a battery 
is weak 
and 


should be replaced. 
A more sophisticated 
system 
may 


use the backup 
condition 
counter 
to measure 
the time 


that 
a primary 
battery 
is used 
to 
supply 
power 
to 


DRAMs. By knowing the capacity of the battery and the 


requirements 
of the DRAM, the time for battery replace- 


ment can be predicted. 
In 
fact, if worst case primary 
supply 
outages 
can be estimated, 
the backup 
battery 


can be selected 
so that replacement 
can always 
occur 


prior to backup supply failure. 
If a r~hargeable 
backUp 


supply is used, such as a capacitor 
or a nicad battery, 
the backup 
condition 
counter can be used to measure 


both the charge and discharge 
time. Chargetirne 
can be 
measured 
by using a system time base and periodically 


adjusting 
the battery condition 
counter 
under software 
control to reflect the amount of time (amount 
of charge) 
that the system 
primary power is within nominal 
limits. 


NOTE: 
The 051237 
requires capacitive 
bypassing 
techniques 
between Veco 
and GND for proper operation. 
A bypass 
capacitor 
between Veel and BKUP is also essential 
for 
proper operation. 
While applications 
vary, a 10 ~F ca- 
pacitor value is typically 
required. 


DATA RETENTION 
TIMES 
The equations 
in Figure 5 are used to find the data re- 


tention time of DRAMs using the 051237 
DRAM Non- 
volatizer 
Chip. 


Calculating 
the 
actual 
current 
consumption 
of 
the 
DRAMs requires special attention since they are placed 
into the standby mode and then activated 
only when re- 
freshing 
is required. 
This means that the current 
con- 


sumption 
of the DRAMs will be an average of the stand- 
by 
current 
and 
the 
active 
currents 
weighted 
in 


proportion 
to the refresh cycle time and duration. 


NOTE: 
The binary count which is entered 
into the backup condition 
counter 
is a calculated 
value based on application 
and 


has a range of ~4 
seconds 
with an acx::uracy of ±20%. 


Idatareten= (# of DRAMs) 
X [ (Iact + Istd) I 8E-3] 
+4mA 


where, 


lact = 
520 X 350E-9 
X lactlve 
520 
=> 
number 
of refresh cycles 
(burst) 
350E-9=> 
access cycle time of DRAM, 
and 
lactlve 
=> 
active current draw of DRAM 


Istd = 
(8E-3 
- (520 X 350E-9» 
X 'standby 
8E-3 
=> 
refresh period 
520 
=> 
number of refresh cycles 
(burst) 
350E-9=> 
access cycle time of DRAM, 
and 
Istandby => 
standby 
current draw of DRAM 


The foregoing 
equations 
can then be used to directly 
calculate 
the data retention time: 


lclatareten= Ot>atI Iclatareten 


ABSOLUTE MAXIMUM RATINGS * 
Voltage on Battery 
Input Pin Relative To Ground 
Voltage on any Other Pin Relative to Ground 
Operating 
Temperature 
Storage Temperature 
Soldering 
Temperature 


-o.3V to +12V 
-0.3Vto+"N 
OOCto +70oC 
-SSoC to + 12SOC 
260oCfor10s~ 


• This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
outside 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Primary 
Power Supply 
VCCI 
4.5 
5.0 
5.5 
V 
1 


Voltage 
Input Logic 1 
VIH 
2.0 
Vcc+0.3V 
V 
1 


Voltage 
Input Logic 0 
VIL 
-0.3 
+0.8 
V 
1 


Backup 
Supply 
BKUP 
6.0V 
8.0V 
10.0 
V 
2,3 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Leakage 
IlL 
-1.0 
+1.0 
J.1A 


Output Current 
@ 2.4V 
IoH 
-2.0 
mA 
1,5 


Output Current @ 0.4 V 
IoL 
+8.0 
mA 
1,5 


Input Supply Current 
ICCI 
3 
7 
mA 
6 


Output Supply 
Current 
Iceo 
200 
mA 
4 
Vcco=VcCI-0.2 
V 


PF Detect TOL = Vcco 
VTP 
4.5 
4.62 
4.75 
V 
7 


PF Detect TOL = GND 
VTP 
4.25 
4.37 
4.5 
V 
7 


Output Supply 
Current 
VCCI < VTP 
ICCOB 
30 
mA 
8 


Backup 
Supply Leakage 
IBKUP 
1 
!LA 
9 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
7 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


RASO 
Precharge 
Time 
tRP 
90 
ns 


RASe 
Precharge 
to 
tRPe 
60 
ns 
cAse 
Hold Time 


CASe 
Setup Time 
tCSR 
30 
ns 


CASe 
Hold Time 
teHR 
60 
ns 


RASO Pulse Width 
lRAs 
0.120 
10 
~ 


Elapsed Time Between 
Rapid 
tAT 
SEE TABLE 
1 
ms 
Refresh Burst 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Address 
Setup Time 
tAS 
0 
ns 


Address 
Hold Time 
tAH 
20 
ns 


Propagation 
Delay 
tpD 
7 
15 
ns 


\"---- 


~\f_t_A_H 
_ 


NOTES 


1. All voltages 
are referenced 
to ground. 


2. The Be pin will be driven active whenever 
Vcc is within nominal 
limits and the backup supply 
is below Vcc. 


3. Backup input voltage 
is internally 
regulated 
within the OS1237 such that Vceo 
is never below 4.5 volts for a 
backup 
input voltage of 6.0 volts minimum. 


4. Icco 
is the maximum 
current which the OS1237 can supply to RAM through the Vceo pin with a voltage drop 
of less than 0.2 volts. 


5. Load capacity 
is 300 pF. 


6. Measured 
with all outputs 
open. 


7. VTP is the trip point where the internal switching 
circuits disconnect 
VCCI and connect 
the internally 
regulated 
backup supply to Vceo. 
Rapid refresh is also initiated 
at this time, and the f5F output is driven active. 


8. ICCOB is the maximum 
current the OS1237 can supply to RAM through 
the Vceo pin from the internally 
regu- 


lated supply while in the data retention 
mode. 


9. Backup leakage 
is the internal current consumed 
by the OS1237 in the data retention 
mode, with battery 
back- 
up disabled. 


APPLICATION 
NOTE: DIODE CONTROL 
OF 
BACKUP 
INPUT 
. 


The fabrication 
of the OS1227 produces 
an N well for 


the BKUP input (pin 14) that must be considered 
by the 


user. Because ofthis it is imperative thatthe 
BKUP input 


does not go more negative from VCCI input (pin 16) than 


the amount 
of one silicon diode. 


This requirement 
can be achieved 
by using a Schottky 


diode (01 ) between the VCCI input and BKUP input (see 
example 
below). 
This diode will limit the negative volt- 


age level of BKUP input relative to the VCCI. 


Eventually 
the 
battery 
voltage 
that 
is applied 
to the 


BKUP 
input 
can decrease 
below 
the negative 
clamp 
voltage of 01. At this time, the battery should be discon- 


nected from the circuit during the time that VCCI input is 
present. 


This can be achieved by using a diode (02) between the 
battery positive 
supply lead and the BKUP input. Diode 
02 will then disconnect 
the battery positive supply lead 


from the BKUP input when the battery 
output voltage 


has decreased. 


SYSTEM 
INPUT 


BATTERY 
VOLTAGE 
INPUT 


GROUND 
INPUT 


NOTE: For circuits where the BKUP source is a primary 
battery, Underwriter 
Laboratories 
requires 
02. 


DALLAS 
SEMICONDUCTOR 
051259 
Battery Manager Chip 


• Facilitates 
uninterruptible 
power 


• Uses battel)' 
only when primary 
Vcc is not available 


• Low forward 
voltage drop 


• Power fail signal interrupts 
processor 
or write protects 
memory 


• Consumes 
less than 100 nA of battery current 


• Low battery warning 
signal 


• Battery 
can 
be 
electrically 
disconnected 
upon 
command 


• Battei)' 
will 
automatically 
reconnect 
when 
Vcc 
is 
applied 


• Mates directly 
with OS1212 
Nonvolatile 
Controller 
x 
16 Chip to back up 16 RAMs 


• Optional 
1~pin 
SOIC surface 
mount package 


DESCRIPTION 
The OS1259 Battery Manager Chip is a Iow-cost battery 
management 
system for portable 
and nonvolatile 
elec- 


tronic equipment. 
A battery connected 
to the battery in- 
put 
pin supplies 
power 
to CMOS 
electronic 
circuits 


when primary 
power 
is lost through 
an efficient switch 
via the Vcco pins. When power is supplied from the bat- 


PIN ASSIGNMENT 


NC 
VOOI 


VBAT 
VCCI 


NO 
VCCI 
NO 
NO 
VCCO 
VBAT 
VOOI 


BF 
NO 
VCCO 
NO 
VCCO 


RST 
PF 
BAT 
VCCO 


NO 
RST 
PF 
GND 
GND 
NO 


GND 
NO 
GND 
NO 


16-P1n DIP Package 
(300 Mil) 
See Mech. Drawing 
sect. 16, Pg. 1 


16-P1n SOlO Package 
(300 Mil) 
See Meeh. Drawl~ 
Sect. 16, Pg. 6 


PIN DESCRIPTION 
NC 
- No Connection 


VBAT 
- Battery 
Input Connection 
m: 
- Battery 
Fail Output Signal 


BAT 
- Battery OUtput 


RST 
- Reset Input 
GNO 
-Ground 
l5F 
- Power Fail Output Signal 


Vceo 
- RAM Supply 


VCCI 
- +5V Supply 


tery, the power fail signal is active to wam electronic 
re- 


set circuits of the power status. Energy loss during ship- 


ping and handling 
is avoided 
by pulsing 
reset, thereby 
causing the battery to be isolated from other elements 
in 
the circuits. 


OPERATION 
During normal operation, 
VCCI (Pins 15 and 16) is the 


primary 
energy source 
and power is supplied 
to Vcco 


(Pins 12 and 13) through an internal switch at a voltage 


level of VCCI-0.2 volts at 250 mA. During this time the 


power fail signal (PF) is held high, indicating 
valid VCCI 
voltage 
(see Figure 1). However, 
if the VCCI falls below 


the trip point (VTP), a level of 1.26 times the battery level 
(VBAT), the power fail signal is driven low. As VCCIfalls 
below the battery level, power is switched 
from VCCIto 


VBATand the battery supplies power to the uninterrupt- 
ible output (Vcco) 
at VBA,0.2 
volts at 15 mA. 


On power-up, 
as the VCCI supply 
rises above the bat- 
tery, the primary 
energy 
source, 
Vccr, 
becomes 
the 


supply. As VCCIrises above the trip point (VTP) ,the pow- 
er fail signal is driven back to the high level. During nor- 


mal operation, 
BAT (Pin 5) stays at the battery level re- 


gardless 
of the level of VCCI. 


BATTERY 
FAIL 
When power is being supplied 
from the primary energy 
source, BF (Pin 3) is held at a high level provided thatthe 


attached battery (VBAT) is greater than 2 volts. If the bat- 


tery level should decrease 
to below 2 volts, the BF sig- 


nal is driven low, indicating 
a low battery. The BF signal 
is always low when the PF signal is low. 


RESET 
The reset input can be used to prevent the battery from 


supplying 
power to Vcco and BAT even if VCCIfalls be- 


low the level of the battery. This feature 
is activated 
by 


applying 
a pulsed 
input on RST to high level for SOns 


minimum 
while primary 
power 
is valid (see Figure 2). 


When primary power is removed 
after pulsing 
RST, ,the 
Vceo 
output 
and BAT will go to high impedance. 
The 


next time primary 
power 
is applied 
such that VCCI is 


greater than VBAT,normal operation 
resumes and Vceo 
will be supplied 
by the battery or VCCI. The BAT output 
will also return to the level of the battery. Figure 3 shows 


the DS1259 in a typical 
application. 


RESET 
LOGIC 


081231 
POWER 
MONITOR 


081212 
CONT. 
DECODE 


081259 
BATTERY MANAGER 


ABSOLUTE MAXIMUM RATINGS· 
Voltage on any Pin Relative to Ground 
Operating 
Temperature 
Storage Temperature 
Soldering 
Temperature 


-0.3V to +7.0V 
O°C to 70°C 
-55°C to 125°C 
260°C for 10 Sec. 


• This is a stress rating only and functional 
operation 
of the device 
at these or any other conditions 
above those 


indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Primary 
Power Supply 
VCCI 
5 
5.5 
V 
1 


Input High Voltage 
VIH 
2.0 
Vcc+0.3 
V 
1 


Input Low Voltage 
V1L 
-0.3 
+0.8 
V 
1 


Battery Voltage 
Pin 2 
VBAT 
2.5 
3 
3.7 
V 
6 


Battery Output 
Pin 5 
BAT 
VBAr 
0.1 
V 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Leakage 
Current 
ILO 
-1.0 
+250 
~ 


Output Current 
@ 2.4V 
IOH 
-1.0 
mA 
1,2 


Output Current@ 
0.4V 
10l 
+4.0 
mA 
1,2 


Input Supply Current 
Icci 
10 
mA 
3 


Pins 12,13 
Vcco=VcCI-0.2 
Iceo 
250 
mA 


Pin 11 PF Detect 
VTP 
(1.26xVBAT) 
(1.26xVBAT) 
V 
4,6 
-250mV 
+250mV 


Pin 3 BF Detect 
VBATF 
1.5 
2.0 
2.6 
V 
7 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Pins 12,13 
Vcco=VBArO.2V 
ICC02 
15 
mA 
5 


Battery Leakage 
IBAT 
100 
nA 
8 


Pin 5 Battery Output Current 
IBATOUT 
100 
~ 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
10 
pF 


Output Capacitance 
COUT 
5 
10 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


V CCI Slew Rate 
tF 
300 
J1S 


V CCI Slew Rate 
tR 
1 
J1S 


Power-Down 
to PF Low 
tpF 
0 
J1S 


PF High after Power-Up 
tREC 
100 
J1S 
9 
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NOTES: 


1. All voltages 
are referenced 
to ground. 


2. Load capacity 
is 50 pF. 


3. Measured 
with Pins 11,12,13, 
and 3 open. 


4. VTP is the point that PF is driven low. 


5. ICC02 may be limited by the capability 
of the battery. 


6. Trip Point Voltage for Power Fail Detect: 
VTP = 1.26 x VBAT±250 mV 
For 5% operation: 
VBAT = 3.7V max. 
For 10% operation: 
VBAT = 3.5 V max. 


7. VBATF is the point that SF is driven 
low. These 
limits are for O°C to 70°C operation. 


8. Battery leakage 
is the internal energy consumed 
by the DS1259. 


9. Vcc = +5 volts, tA = 25°C. 


DALLAS 
SEMICONDUCTOR 
081260 
Smart Battery 


FEATURES 


• Encapsulated 
lithium 
energy 
cell with shelf life be- 
yond 10 years 


• Available 
with 
energy 
capacities 
of 250, 
500, and 
1,000 mAH @ 3 volts 


• Plugs into a standard 
16-pin DIP socket 


• Lithium 
cell electrically 
disconnects 
from 
exposed 
pins upon command 


• Battery 
isolation 
ensures 
full capacity 
after shipping 
and handling 


• Lithium 
cell automatically 
reconnects 
when 
Vee 
is 
applied 


• Recessed 
pins prevent 
bending 


• Vee fail signal interrupts 
processor 
or write protects 
memory 


• Exhausted 
energy cell warning 
signal 


• Low profile 
permits 
mounting 
on O.5-inch printed 
circuit board centers 


• Mates directly with OS1212 Nonvolatile 
Controller 
to 
back up 16 SRAMs 


• Uninterruptible 
supply 
for 
CMOS 
and 
portable 
devices 


DESCRIPTION 
The OS 1260 SmartBattery 
is a low-cost, backup energy 
supply 
for portable 
and nonvolatile 
electronic 
equip- 


ment. A lithium energy source of up to 1 amp hour can 
supply power to CMOS electronic 
circuits when primary 


power is lost through 
an intelligent 
and effICient switch. 
When power is supplied 
from the lithium power source, 


the power 
fail signal 
is held 
low to warn 
electronic 


01 
160 
02 
150 
03 
140 
04 
130 
05 
120 
06 
110 
07 
100 
08 
90 


PIN DESCRIPTION 
Pins 1,2,4,7,9,10, 
and 14 are NcrConnects 
Pin 3 is Battery 
Fail (SF) 


Pin 5 is Battery Out (BAT) 
Pin 6 is RESET (RST) Input 
Pin 8 is Ground 


Pin 11 is Power Fail (PF) 
Pins 12 and 13 are RAM Supply (Veeo) 


Pins 15 and 16 are +5V Supply 
(Veel) 


(RESET) 
circuits of the power status. Energy loss dur- 
ing shipping and handling is avoided by pulsing 
RESET, 


thereby 
causing 
the backUp energy 
source 
to be iscr 
Iated 
from 
the 
exposed 
pins. 
The 
OS1260 
can 
be 
plugged into a standard 
16-pin, low-cost 
DIP socket, al- 


lowing for proven interconnect 
and simple replacement 


if the energy 
has been exhausted. 


OPERATION 
During normal operation VCCI (pins 15 and 16) is the pri- 


mary 
energy 
source 
and power 
is supplied 
to Vcco 


(pins 12 and 13) through an internal switch at a voltage 


level of Vccl-0.2 
volts @ 250 mA. During this time the 


powerfail 
signal (PF) is held high, indicating valid prima- 


ry voltage 
(see Figure 1). However, 
if the VCCI falls be- 


low the level of 4.25 volts, the power fail signal is driven 


low. As VCCI falls below the level of the lithium supply 


(VBAT= 3 volts), power is switched 
and the lithium ener- 


gy source 
supplies 
power to the un interruptible 
output 


(Vcco) 
at VBAT -0.2 volts @ 5 mA. 


On power-up, 
as the VCCI supply rises above 3 volts, the 


primary 
energy 
source, 
VCCIobecomes 
the supply. As 


the VCCI input rises above 4.25 volts, the power fail sig- 
nal is driven back to the high level. During normal opera- 


tion, BAT (Pin 5) stays at the battery level of 3 volts, re- 


gardless 
of the level of VCCI. 


BATTERY 
FAIL 


When power is being supplied 
from the primary energy 


source, BF (Pin 3) is held at a high level (VOH) provided 


that the lithium energy source 
is greater 
than 2 volts. If 


the lithium energy source 
should decrease 
to below 
2 


volts, theBF signal is driven low (VoL>, indicating 
an ex- 


hausted 
lithium 
battery. 
The 
BF signal 
is always 
low 


when 
power 
is being 
supplied 
by the lithium 
energy 


source. 


RESET 
The reset input can be used to prevent the lithium ener- 


gy source from supplying 
power to Vcco and BAT even 


if VCCIfalls below 3 volts. This feature is activated by ap- 


plying a pulsed 
input on RST to a high level (VIH) for 


SOns minimum while primary power is valid (see Figure 


2). When primary 
power is removed 
after pulsing 
RST, 


the Veeo output and BAT will go to high impedance. 
The 


next time primary 
power 
is applied 
such that Veci 
is 


greater than VBAT,normal operation 
resumes and Veeo 


will be supplied by the lithium energy source when Vcel 
again falls below 3 volts. BAT will also return to the level 
VBAT.Figure 3 shows how the SmartBattery 
is used in a 


system application. 
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PART NO. 
CAPACITY 
NOMINAL 
VOLTAGE 


051260-25 
250mAH 
3 volts 


051260-50 
480mAH 
3 volts 


051260·100 
960 mAH 
3 volts 


VCC1 
VCC1 


CEO 


INTERRUPT 
RAM 1 


051231 
051212 
POWER 
RE5ET 
UP 
CONT. 
MONITOR 
DECODE 


VBATl 
RAM 16 


ACINPUT 


051260 
Vcco 
VCCI 
5MARTBATIERY 


ABSOLUTE MAXIMUM RATINGS· 
Voltage on any Pin Relative to Ground 
Operating 
Temperature 
Storage 
Temperature 
Soldering 
Temperature 


-0.3V to +7.0V 
O°C to 70°C 
-40°C to +70°C 
260°C for 10 sec. 


• This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
above those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Primary 
Power Supply 
VCC 
4.5 
5.0 
5.5 
V 
1 


Input High Voltage 
V1H 
2.0 
Vccl+0.3 
V 
1 


Input Low Voltage 
VIL 
-0.3 
+0.8 
V 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Leakage 
Current 
ILO 
-1.0 
+1.0 
J1A 


Output Current 
@ 2.4V 
IOH 
-1.0 
mA 
1,2 


Output Current@ 
0.4V 
IOL 
+4.0 
mA 
1,2 


Input Supply Current 
Icc1 
5 
mA 
3 


Pins 12,13 
Vcco=VccrO.2 
Iceo 
250 
mA 


Pin 11 PF Detect 
VTP 
4.25 
4.5 
V 
4 


Pin 3 BF Detect 
VSATF 
2.0 
V 
7 


Pin 5 Battery Voltage 
VSAT 
3 
V 
6 


Pins 12,13 
Vcco=VSArO.2V 
ICC02 
15 
mA 
5 


Battery Leakage 
ISAT 
100 
nA 
8,9 


Pin 5 Battery Output Current 
ISATOUT 
100 
J1A 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Output Capacitance 
Co 
5 
10 
pF 


Input Capacitance 
C1 
5 
10 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


V CCI Slew Rate 
tF 
300 
~ 


V CCI Slew Rate 
tR 
1 
~ 


Power-Down 
to PF Low 
tPF 
0 
~ 


PF High after Power-Up 
tREC 
100 
~ 
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WARNING: 
Under no circumstances 
are negative undershoots, 
of any amplitude, 
allowed when device is in battery backup mode. 


Water washing 
for flux removal 
may discharge 
internal 
lithium source as exposed 
voltage 
pins are present. 


NOTES: 


1. Voltages 
are referenced 
to ground. 


2. Load capacity 
is 50 pF. 


3. Measured 
with Pins 11, 12, 13, and 3 open. 


4. VTP is the point that PF is driven low. 


5. Sustained 
ICC02 currents 
above 1 mA cause a significant 
drop in battery Voltage. 


6. VBAT is the internal 
lithium energy source voltage. 


7. VBATF is the point that SF is driven low. 


8. Battery 
leakage 
is the internal energy consumed 
by the DS1260. 


9. Storage 
loss is less than 1% per year at 25°C. 


10. VCCI = +5 volts; tA = 25°C. 


DALLAS 
SEMICONDUCTOR 
051262 
Serial DRAM Nonvolatizer Chip 


• Converts 
DRAM 
into 
nonvolatile 
memory 
using 
external 
backup 
supply 


• Addresses 
up to 16Mx1 of memory 


• Data can be read from or written to DRAM via single 
or multi-bit transfers 


• Onboard 
delay line generates 
precise 
DRAM timing 
signals 


• Automatic 
CAS-before-RAS 
refresh 
in active 
and 
data retention 
modes 


• Gas gauge 
for backup 
supply 
warns 
of impending 
data retention 
failure 


• Selectable 
refresh periods: 
4, 8,16, or 32 ms 


• Power 
fail 
detection 
signals 
provide 
hardware 
interrupt 
to host 


• Backup 
supply range of 6 to 10 volts 


• Power fail detect at 5% and 10% of Vce 


DESCRIPTION 
The DS1262 
Serial 
DRAM Nonvolatizer 
Chip enables 
read/write 
access of DRAM from a simple 3-wire serial 


port. Refresh and RASICAS timing for the DRAM is per- 
formed automatically, 
transparent 
tothe operation of the 
serial port. 
In addition, 
the DS1262 
performs 
all of the 
power switching 
and refresh duties necessary 
to retain 


A11 
VCC1 
A11 
VCCI 


A10 
vcco 
A10 
Vcro 


A9 
BKUP 
A9 
BKUP 


AS 
TOl 
AS 
TOl 


A7 
RAS 
A7 
RAS 


A6 
CIlS 
A6 
CIlS 


AS 
WR 
AS 
WR 


PF 
A4 
PF 
A4 


A3 
PF 
A3 
PF 


A2 
Be 
A2 
BC 


A1 
DIQ 
A1 
D/Q 


Ao 
DOUT 
AO 
DOUT 


ClK 
DIN 
ClK 
DIN 
- 
GND 
RST 
GND 
RST 


28-PIN DIP (600 Mil) 
28-PIN SOIC (330 Mil) 
See Mech. Drawing 
See Mech. Drawing 
Sed. 16, Pg. 4 
Sed. 16, Pg. 7 


AO-A11 


DIN 
DOUT 
WR 
RAS 
CAS 


Veci 
Veco 
ClK 
RST 
D/Q 


BKUP 
TOl 
BC 
PF, PF 


GND 


- Address 
Outputs 
to DRAM 


- Data In from DRAM 
- Data Out to DRAM 


- Write Signal to DRAM 
- Row Address 
Strobe for DRAM 
- Column 
Address 
Strobe for DRAM 


- +5V Primary Supply 
- Vcc Output for DRAM 
- Serial Clock Input 
- Serial Reset Input 


- Serial Port Data VO 
- Backup Supply 
Input 


- 5% or 10% Vec Supply Select 
- Backup Supply Condition 
Pin 


- Power Fail Signals 


-Ground 


DRAM 
data when the primary power supply fails. 
The 
backUp supply input accepts a wide voltage range, suit- 
able for use with rechargeable 
batteries. 
The DS 1262 
also provides an electronic 
"gas gauge" which can pre- 


dict the condition 
of the backup 
supply. 
It can be used 
with DRAM densities 
of 256Kx1 to 16Mx1. 


OPERATION- 
SERIAL 
PORT INTERFACE 
The main elements 
of the OS1262 are shown in Figure 


1. Three signals control sending or retrieval of data us- 


ing the 3-wire converter 
circuit. 
The signals ClK, 
RST, 
and D/Q comprise 
a 3-wire serial port. 
To transfer data 


into the OS 1262, RST 
is first driven high while ClK 
is 


low. After sufficient setup time from RST, one bit of data 
is placed onto the D/Q line. 
With valid data on D/Q the 


ClK 
line is then transitioned 
low to high. The ClK 
tran- 


sition causes the first bit of data to be transferred 
into the 


3- wire converter. 
Since the serial port can only accept 


data one bit at a time, address 
information 
must always 
be sent first to inform the 3-wire converter 
ofthe destina- 


tion of the data that will follow. 
Address 
information 
is 


always 
entered 
starting 
with the least significant 
bit of 


the logical address field and ending with the most signifi- 


cant bit of the 
address field. 
Twenty-four 
address 
bits 


are always written to the 3-wire converter 
regardless 
of 


the RAM being used (Figure 
2). 


After the 24-bit address 
field is sent, an 8-bit function 


code is written to instruct the 3-wire converter 
of the ac- 


tion to be taken 
on data that will follow. 
The function 
codes are listed in Table 1. After a function 
code has 


been correctly 
entered, 
one or more data bits can be 


written to or read from the DRAM or the control registers 
within the battery backup 
control 
unit. 
Function 
codes 


that control the backup supply or refresh period cause 


further data transfer to terminate 
until RST is driven low 


and then high again to begin a new cycle. 
Data is always 


written in the same manner as the address and function 
code information. 
Data is read by driving the clock low 


while RST is high. 
Data becomes 
valid on the D/Q line 


after sufficient 
time is allowed 
for access. 
The read 


cycle is terminated 
when RST is returned 
low. 


ClK 
ADDRESS 
ADDRESS 
r------- 
, 


RST 
RAS 
3-WIRE 


D/Q 
CONVERTER 
CAS 
REFRESH 
RAS 
BATTERY 
RAS 
DRAM 
CIRCUIT 
CONTROL 
BACKUP 
aI 


CAS 
CONTROL 
CAS 


REFRESH 
SELECT 


WR 


INTERNAL 
SUPPLY 


DRAM REFRESH 
CONTROL 
Refresh cycles are always sent to the attached 
DRAM, 


regardless 
of activity on the serial port. 
When a proper 
DRAM read/write 
access code has been entered at the 


serial port, a normal DRAM read/write 
cycle will be inter- 
laced with the refresh burst cycles. 
When Vec1 goes to 
an out-of-tolerance 
condition 
(see "DC Electrical Speci- 


fications" 
for details), the OS 1262 sends out 258 refresh 


DATA IN 


DATA OUT 


cycles for each refresh period as selected by the user (4, 


8,16, 
or 32 msec). 
The 258 refresh cycles occur at a 


500 ns rate for about 1~ 
Jlsec. All refresh cycles are the 


CA8-before-RAS 
type and are sufficiently 
long to meet 


the refresh requirements 
of most DRAM densities. 
After 


the refresh burst, the 081262 
remains 
quiet for the re- 


mainder of the refresh period to conserve 
power, except 


for DRAM read/write 
cycles initiated 
by the serial port. 


BURST MODE 
When it is necessary to retrieve or write multiple consec- 


utive bits of data from the DRAM, 
burst read or burst 
write function 
codes can be used to minimize 
protocol 


overhead. 
In this mode, the starting memory address is 


entered 
in the address field. 
This field is then increm- 
ented 
for each 
new dock 
cyde. 
While 
low density 


DRAMs do not require the entire 24-bit address field, 24 


FUNCTION 
NAME 
FUNCTION 
CODE (HEX) 


BURST 
READ DRAM DATA 
00 
READ DRAM DATA 
01 


READ BKUP COUNTER 
02 
WRITE 
BKUP COUNTER 
03 


REFRESH 
PERIOD=4MSEC 
04 
REFRESH 
PERIOD=8MSEC 
05 
REFRESH 
PERIOD=16MSEC 
06 
REFRESH 
PERIOD=32MSEC 
07 


BACKUP 
SUPPLY 
ENABLED 
OC 
BACKUP 
SUPPLY 
DISABLED 
00 


WRITE 
DRAM DATA 
OE 
BURST WRITE 
DRAM DATA 
OF,FF 


DRAM TIMING - READ CYCLE 
A read cycle is started when the row addresses 
are as- 


serted valid on the address 
output pins of the OS 1262 
(AO - A 11). After sufficient setup time, the RAS signal is 
asserted 
low and the row addresses 
are latched into the 


DRAM. 
Next the column addresses 
are asserted 
valid 
and after setup time the column address 
strobe 
(CAS) 


goes active, 
latching 
the column 
address. 
The CAS 


bits must be always entered; unused upper address bits 


should 
always 
be the 
same 
value 
(O's are 
recom- 


mended). 
The 
051262 
will always produce 
the appro- 


priate RAS and CAS address. 
Burst mode is terminated 


when RST is driven 
low. 
Each clock cycle for read or 


write operations 
is exactly the same as single bit trans- 


fers. 


START 
HERE 


FUTURE 
EXPANSION 
FUNCTION 
CODE 


strobe will stay low for a sufficient 
time for valid data to 
be output and received from the DRAM at the DIN pin. 
The cyde is terminated 
when both RAS and CAS are re- 


turned 
high. 
The WR signal is always 
high during 
the 
read cycle (see timing diagrams 
at the back of this data 
sheet). 
Unused 
upper address 
output pins should 
al- 
ways be left unconnected. 


DRAM TIMING - WRITE CYCLE 
A write cycle is started when the row addresses 
are as- 


serted valid on the address 
output pins of the 051262 
(AO - A 11). After sufficient 
setup time, the RAS signal is 


asserted 
low and the row addresses 
are latched into the 
DRAM. 
At the same time, valid data is placed 
on the 


data output pin (DOUT). 
Next the WRITE 
signal is as- 
serted low. At the same time, the column address 
is as- 
serted valid on the address 
bus. 
After setup time, the 
CAS is asserted 
low. 


All signals (RAS, CAS, AO-A 11, WR, and DOUT) remain 


active and valid until the write cyde 
is complete. 
The 
cycle is terminated 
when 
RAS, CAS, and WR are re- 


turned back high and the data out pin (DOUT) returns to 
a high impedance 
state. 


1 
2 
A11 
A10 
A9 
A8 


A7 
A6 
A5 
A4 


A3 
A2 


A1 
AO 
ClK 
GND 


+5V 
Decouple 
close to DS1262 


,- - - - - - - - - - - - - - - - ~ 


+ 


0.111F 
: 


Ceramic: 
-=r=. 


28 
VCCI 
27 
Vcco 
26 
BKUP 
25 
TOl 
RAS 
24 
CAS 
23 
22 
WR 
21 
PF 20 
PF 
BC 19 
18 
D/Q 
17 
DOUT 
16 
DIN 
RST 
15 


T' 


0.111F 
Ceramic 
T BATTERY 
---.L.- 6-9 Volts 


DIN 
Vss 


WR 
DOUT 
RAS 
CAS 
NC 
NC 
A10 
A9 
AO 
A8 
A1 
A7 
A2 
A6 
A3 
A5 
VCC 
A4 


Recommended 
decoupling 
per DRAM device 


(place close to DRAM VCC pin) 


0.111F 
Ceramic T 


NOTES: 


1. BKUP input must not be allowed to go 0.7 volts more negative 
than VCCI; otherwise 
an internal silicon diode 
in 
the DS1262 will short VCCI to ground. 
01 clamps 
BKUP so that it can only go 0.3 volts below VCCI. 


2. 02 prevents 
reverse-charging 
of battery and may be required 
for Ul approval 
if battery source 
is the primary 
source for the user's system. 


3. The decoupling 
capacitors 
attached 
to the DRAM Vcc input(s) are required because 
of the switching 
noise of 
the regulated 
Vcco 
supply from the DS1262. 
Also, this capacitance 
satisfies 
fast rise-time 
current demands 
of 
the DRAM. 


OPERATION 
- POWER 
LOSS AND DATA 
RETENTION 
When the 5-volt VCCI power begins to drop, an internal 


precision 
band-gap 
reference 
and comparator 
senses 


this change. 
Depending 
on the level of the tolerance 


pin, a power fail signal will be generated 
if V CCI falls be- 


low 4.75 volts or 4.5 volts. 
(See DC Electrical specifICa- 


tions for detail.) 
The powerfail 
outputs (PF,PF) are driv- 


en active at this time and will remain active until VCCI is 
restored to a normal condition. 
When the data retention 


mode begins, the DS1262 isolates the 3-wire serial port, 


drives the address 
outputs low, and starts driving 
RAS, 


CAS, and the WR outputs. 
If an active DRAM readlwrite 


cycle 
is 
in progress 
when 
power 
loss 
occurs, 
the 


OS 1262 will complete 
this cycle properly 
before isolat- 


ing the 3-wire serial port (RST, CLK, 0/0). The VCC1 in- 
put is then disconnected 
from the Vcco 
output and the 


backup 
supply connected 
to the BKUP pin is switched 


in. The BKUP input is normally connected 
to either a re- 


chargeable 
battery 
or super capacitor. 
However, 
any 


backup 
supply with a voltage output between 
the limits 


of 6 and 10 volts is suitable. 
If nonvolatile 
operation 
is 


not desired, 
the BKUP input should be tied to the VCCI 


pin; do 
not tie this 
pin low when 
not using the bat- 


tery-backup 
function. 


After power loss, a burst CAS-before-RAS 
refresh cycle 


is generated 
at a cycle time of 500 ns. This burst refresh 


continues 
for 258 cycles. 
After the burst refresh is com- 


plete, subsequent 
refreshing 
continues 
at intervals de- 


termined 
by the refresh period function 
code written. 


BATTERY 
GAS GAUGE 


The DS1262 contains two features that provide informa- 
tion about the condition 
of the backup supply. 
First, the 


DS1262 monitors the backup supply input condition. 
If 


this input is below VCCI the backup condition 
output pin 


(BC) is driven 
active low and remains 
in this state until 


the backup 
supply voltage 
is restored to a level above 


VCCI. 
This feature 
is active only while VCC1 is applied 


within 
nominal 
limits. 
Whenever 
the backUp supply 
is 


providing 
power, the BC pin remains 
in a high imped- 


ance state. 


The second 
feature for monitoring 
the condition 
of the 


backup 
supply 
is a gas gauge 
circuit, 
consisting 
of a 


counter that is decremented 
at 1 second intervals when- 


ever the backup supply is providing 
power. This counter 


is initialized with a number by the user while V CCI is with- 
in normal limits. The value of the counter is set by enter- 
ing the desired 
binary value in the logic address 
field, 


followed by a write battery condition function code. 
The 


value is entered 
starting 
with the LSB of the address 


field and ending 
with the MSB of the address 
field fol- 


lowed by the correct 
function 
code. 
Information 
in the 


address 
field is automatically 
entered 
into the battery 


condition 
counter 
when 
RST is brought 
low to end the 


cycle. 
The battery 
condition 
counter value can only be 


entered when VCCI is within normal limits. 
No other ac- 


tion will take place when using the write battery condi- 
tion function 
code. 


The battery condition counter can be read by loading the 
address field with any value followed 
by a read battery 


condition 
function 
code. 
After this function 
code is en- 


tered, the next 24 clock cycles will output the value of the 


battery condition 
counter 
on the % 
line. The value of 


the battery 
condition 
counter 
can only 
be read when 


VCCI is within 
normal 
limits. 
No other action 
will take 


place when a read backup 
condition 
function 
code 
is 


used. The backup condition 
counter is a binary number 


representing 
the time allowed 
until the backup 
supply 


has been discharged. 
When the counter reaches zero, 


the BC pin will be driven 
low as soon as VCCI is within 


normal limits. The BC pin will remain low until a new val- 
ue is written into the battery condition 
counter. 
The cor- 


rect value to enter into the counter can be calculated 
by 


dividing 
the capacity 
in ampere-hours 
of the backup 
supply 
by the average 
load current 
of the DRAM and 


converting 
this value into seconds. 


CONSERVATION 
OF THE BACKUP 
SUPPLY 


Two other function 
codes are used to control 
a switch 


that allows 
conservation 
of the backup 
supply 
when 
data retention 
is not required. 
The switch is set on or off 


by entering any value in the address field followed by the 
function 
code for turning 
off or on the backup 
supply. 


The bit patterns are shown in Table 1. The backup sup- 


ply switch can only be set when VCCI is within 
normal 


limits. 
No other action will take place when using these 


function 
codes. 


REFRESH 
PERIOD 
FUNCTION 
CODES 


Four function 
codes are used to set the refresh period 


for the attached 
DRAM; all refresh periods 
contain 258 
cycles. 
As such, most DRAMs will use 256 cycles per 4 


msec refresh 
regardless 
of the density 
of the RAM at- 


tached. 
For example, 
a 1Mx1 
DRAM 
requires 
512 


cycles in 8 ms while a 4Mx1 DRAM requires 1024 cycles 


in a 16 ms period. 
Both devices 
are satisfied 
using a 4 


msec refresh period since a 4Mx1 DRAM is satisfied in 4 


refresh periods 
(4 x 256 = 1024). 
However, 
extended 


refresh 
periods 
can be used in cases where 
DRAMS 


have been screened 
and tested for longer data retention 


between 
refresh bursts. 


Whenever 
a function code is written to select the refresh 


period, 
the logic address 
field is ignored 
by the serial 


port and can be set to any value; 
however, 
all 24 ad- 


dress bits must be entered. 
Function 
codes other than 


proper 
DRAM read /write codes do not cause any data 


to be written to the attached 
DRAM; the RST pin must be 


reset low and then brought 
high to access 
the DRAM 


data after entering these codes. 
Data sent through the 


serial port after one of these functions 
codes is sent will 


be ignored until RST is driven low and then high again to 
begin a new cycle. 


Function 
codes 
for backup 
supply 
control 
or refresh 


control need only be written once after the BKU P supply 


is attached. 
The 
BKUP 
supply 
will 
preserve 
these 


codes as long it remains within specified 
limits. 


1. In this application, 
the A 11 address 
output serves as a refresh indicator, going low whenever 
the OS 1262 is in a 
refresh cycle. 
During refresh cycles, all address 
outputs are forced to the last row address 
state. 
Therefore, 
the user must program 
AZ3 = 0 and A22 = 1; that is, A2.3 maps to the row address 
output of A 11 while A22 
maps to the column address output of A 11 . 


2. Caution 
must be taken to never program 
AZ3, A2.2 to any state other than 01 nor to allow the DS1262 
to inad- 
vertently 
reach this address 
in the burst read/write 
mode. 
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74HC151 


Y 
5 
1 
7 
INO 
13 
EN 
IN1 
IN2 
15 
IN3 
11 
IN4 
10 
SO 
INS 
2 
S1 
IN6 
S2 
IN7 


ABSOLUTE MAXIMUM RATINGS· 
Voltage on any Pin Relative to Ground 
Voltage on BKUP Pin Relative to Ground 
Operating 
Temperature 
Storage 
Temperature 
Soldering 
Temperature 


-0.3V to+7V 
-0.3V to +12V 
O·C to 70·C 
-SSoC to + 125°C 
260·C for 10 sec. 


* This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
outside those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Primary 
Power Supply 
VCC1 
4.5 
5.0 
5.5 
V 
1 


Input Logic High 
VIH 
2.0 
Vcc+0.3 
V 
1 


Input Logic Low 
VIL 
-0.3 
+0.8 
V 
1 


Backup Supply 
BKUP 
5.5 
8.0 
10.0 
V 
1,2,3 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Leakage 
In.. 
-1.0 
+1.0 
~A 


DQ Leakage 
ILO 
-1.0 
+1.0 
~A 


Output Current 
@ 2.4V 
IOH 
-1.0 
mA 
1,5 


Output Current@ 
0.4V 
IOL 
2.0 
mA 
1,5 


Input Supply Current 
lcel 
3.0 
15 
mA 
6 


Output 
Supply Current 
Iceo 
100 
mA 
4 
Vcco 
= VCCI- 0.2V 


TOL pin = VCCO 
VTP 
4.50 
4.62 
4.75 
V 
7 


TOLpin=GND 
VTP 
4.25 
4.37 
4.50 
V 
7 


Output Supply Current 
ICCOB 
30 
mA 
8 
VCCI<VTP 


Backup Supply Leakage 
ISKUPL 
2 
4 
~A 
9 


Backup Supply Quiescent 
ISKUPO 
2.0 
mA 
10 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
7 
pF 


Output Capacitance 
COUT 
7 
10 
pF 


I/O Capacitance 
CliO 
7 
10 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


RAS Pulse Width 
tRAS 
200 
350 
ns 


RAS Precharge 
tRP 
125 
200 
ns 


CASto 
RAS 
tCRP 
125 
200 
ns 
Precharge 


RAS to CAS Delay 
tRCO 
70 
125 
ns 


CAS Pulse Width 
teAS 
100 
275 
ns 


Row Address 
Setup 
tASR 
25 
ns 


Row Address 
Hold 
tRAH 
25 
ns 


Column 
Address 
Setup 
tASC 
20 
ns 


Column 
Address 
Hold 
tCAH 
100 
ns 


Access 
Time From CAS 
tCAC 
200 
ns 


CAS to Output 
In low Z 
teLZ 
ns 
1 


Output Turn Off Delay 
toFF 
ns 
1 


RAS to CAS Precharge 
tRPC 
20 
175 
ns 


CAS Setup Time 
tCSR 
10 
50 
ns 


CAS Hold Time 
teHR 
200 
350 
ns 


Write Pulse Width 
twP 
125 
300 
ns 


Data Setup 
tos 
50 
ns 


Data Hold 
tOH 
125 
ns 


D/Q to ClK 
Setup 
toe 
100 
ns 


ClK 
to D/Q Delay 
teoo 
300 
ns 


ClKlowTime 
teL 
500 
ns 


ClK 
High time 
tCH 
500 
ns 


ClK 
Frequency 
fCLK 
DC 
1 
MHz 


ClK 
Rise & Fall 
tR,t, 
3 
10 
20 
ns 


RST to ClK 
Setup 
tec 
1 
J.lS 


ClK 
to RST Hold 
teCH 
200 
ns 


RST Inactive Time 
teWH 
1 
J.lS 


RST to D/Q In High Z 
teoz 
100 
ns 


NOTE: 


1. See DRAM data sheet. 


READ CYCLE 
FROM RAM (WR = VOH) 
Figure 6 


tRAs 


FtR~~ST~~~ 
::-=--J t~.JC 
~R ---J-------- 


ICAH 


IASC 


COLUMN 


DATA 
OUT 


NOTES: 


1. All voltages 
are referenced 
to ground. 


2. The Be pin will be driven active whenever 
V CCI is within nominal 
limits and the backup supply is below 
V CCI. 


3. Backup 
input voltage 
is internally 
regulated 
within the 051262 
such that V CCI is never below 4.5 volts for a 
backup 
input voltage 
of 6.0 volts minimum. 


4. Icco 
is the maximum 
current which the 051262 
can supply RAM through 
the Vcco 
pin with a voltage drop of 
less than 0.2 volts. 


5. Load capacity 
is 100 pF. 


6. Measured 
with all outputs 
open, VCC1 = V1H = 5.5 V. 


7. VTP is the trip point where the internal switching 
circuits disconnects 
V CCI and connects 
the internally 
regulated 
backup 
supply to Vceo. 


8. ICCOB is the maximum 
current which the 051262 
can supply to RAM through 
the Vcco 
pin from the internally 
regulated 
supply while in the data retention 
mode. 


9. Backup 
leakage 
current is the current into the BKUP pin when the backup supply has been disabled 
(via the 
00 function 
code) and the 051262 
is in the data retention 
mode (VCCI=OV). 


10. Backup quiescent 
current 
is the current consumed 
by the 051262 
when in the data retention 
mode and the 
backUp supply is enabled. 
Total current into the BKUP pin in the data retention 
mode is this current plus the 
DRAM refresh current (see DRAM data sheet). 


DALLAS 
SEMICONDUCTOR 
051336 
Afterburner Chip 


• Provides 
power 
switching 
of up to 
1.S amps 
at 


voltages 
between 
3 and S volts 


• Five separate 
power switches 


• Selectable 
battery 
switches 
for 
use 
with 


battery-backed 
systems 


• Very low on impedance 
of 0.70 


• Battery 
backup current of 4 mA 


• Diode-isolated 
battery path 


• Available 
in 16-pin DIP or 16-pin SOIC surface 
mount 


package 


• Low voltage drop battery path 


• Connects 
directly 
to 
a 
variety 
of 
Dallas 


Semiconductor 
devices 
adding 
increased 
switching 


capability 
for large battery 
backup 
current 
applica- 


tions 


DESCRIPTION 
The 
DS1336 
Afterburner 
Chip is designed 
to provide 


power switching 
between 
a primary power supply (Vcc) 


and a backup 
battery 
power 
supply 
(VSAT). 
Five Vcc 


and two battery paths are provided 
which can be used 


individually 
or in parallel to supply uninterrupted 
power 


in applications 
such as SRAM 
networks. 
When 
used 


with one of the Dallas power monitoring 
devices listed in 


Section 10, Page 119, Table 1,the OS 1336 allows a load 


to be switched 
from its main power supply Vcc to a bat- 


tery backup 
supply when V cc falls out of tolerance. 
A 


OUTS 


PF 


INS 


IN2 


IN4 


VBATI 


BBAT02 
OUT4 


Vcc/lN1 


PF 


GND 


OUTl 


OUT2 


OUT3 


VBAT01 


IN3 


VCCIIN1 
PF 
GND 
OUT1 
OUT2 
OUT3 
VBAT01 
IN3 


VccllN1 
IN2-INS 


OUT1 - S 


VSATIN 
VSATOl 
VSAT02 
PF, PF 
GND 


+SV Input and Input 1 
Inputs 2- S 
Outputs 
1 - S 
External 
Battery Input 


Diode Protected 
Battery Output 


Low Voltage 
Drop Battery Output 


Power Fail Inputs 


Ground 


user may selectively 
tie together any combination 
of the 


output pins to provide 
the desired 
high current 
supply, 


providing 
up to 300mA 
per OUT pin or a maximum 
of 


1.SA. 
Depending 
upon the user's backup 
supply 
load 


requirements, 
either of the VSAT outputs may be tied to 


the OUT pins to supply current when V cc is out of toler- 
ance. The DS1336 switches 
back to the higher current 


Vcc from battery current when PF and PF become inac- 
tive. 


OUTS 
PF 


INS 
IN2 
IN4 
VBATI 
BBAT02 
OUT4 


OPERATION 
The required 
PF or PF input which controls the switch- 


ing between 
the main Vcc and backup 
battery 
can be 


supplied by any of the devices listed in Table 1. All ofthe 


devices 
provide 
the OS1336 
with a PF or PF signal, 


switching 
between 
a main supply Vcc and backup sup- 


ply V BAT when V cc falls out of tolerance. 
For applica- 


tions requiring 
switching 
from the Vcc 
supply inputs to 


VBAT, the required 
PFor 
PF input to the DS1336can 
be 


provided by the OS1236, OS 1239, OS5001, or OS5340. 


For applications 
requiring switching from the Vcc inputs 
to the VBAT input when V cc begins falling out of toler- 


ance, any of the Dallas Semiconductor 
devices 
listed in 
Table 
1 can 
provide 
the 
OS1336 
with 
the 
required 
switching 
input. 
A typical application 
is shown in Figure 


1. For applications 
where switching 
between 
Vcc and 


V BAT must occur at a voltage 
level such that Vcc is still 
greater than VBAT, the OUT5 pin is recommended 
as it 


provides 
a diode path which will provide 
for a gradual 


VCCI1 
PF 


GND 


VCC01 
v= 
vCC03 


VBATOI 


VCCI3 


transition 
between 
Vcc and V BAT. OUT5 can be tied to 


the other OUTPUT 
pins to provide 
a gradual 
transition 


for all five current paths. 
In applications 
where tri-state 
switching 
is desired, OUT5 should be omitted. 
Only the 


PF/PF pin is required for switching. 
In cases where the 


PF input will not be used, 
it should 
be connected 
to 


GNO. 


When either PF or PF is active, either of the VBATOX out- 


puts is available, 
although 
they should 
not be tied to- 


gether 
(Figure 
2, "DS1336 
Block Diagram"). 
VBATOl 
is 
recommended 
for sensitive applications 
such as provid- 
ing backup 
current 
to timekeepers, 
because 
its diode 


isolated path provides for increased 
protection. 
VBAT02 


is not recommended 
for applications 
where 
it would be 
tied to an OUTPUT 
pin supplying 
a voltage greater than 


that of the backup battery because 
VBAT02 is not a diode 
isolated 
current path. 


+Jv 
VBAT 
1 
RST 


} 
TO"P 
Vcco 
RST 
2 
Vcc 
3 
GND 
ll! 
FROM 
4 
'" 
PF 
~ 
DECODER 
TOSRAM 
PF 


~UTS 


DEVICE 
SWITCH> 
VBAT 
SWITCH AT 
DEVICE 
SWITCH> 
VBAT 
SWITCH AT 
3.0V 
3.0V 


OS1211 
X 
OS1239 
X 
X 


051212 
X 
051259 
X 


051231 
X 
051260 
X 


051232 
X 
051610 
X 


051234 
X 
051632 
X 


051236 
X 
X 
055001 
X 
X 


051237 
X 
055340 
X 
X 


ABSOLUTE 
MAXIMUM 
RATINGS· 
Voltage on Any Pin Relative 
to Ground 
Operating 
Temperature 
Storage 
Temperature 
Soldering 
Temperature 


--(J.3V to +7.0V 
OOCto +70oC 


-55°C 
to 125°C 
260°C 
for 10 seconds 


"This 
is a stress 
rating only and functional 
operation 
of the device 
at these or any other conditions 
above those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time 
may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply 
Voltage 
VCCl 
3.0 
5.0 
5.5 
V 
1 


Supply 
Current 
ICCl 
mA 


Input Low Voltage 
VIL 
0.8 
V 
1 


Input High Voltage 
VIH 
2.0 
Vcc 
V 
1 


Current 
Output 
ICCOl 
300 
mA 
2 
Vcc=Vccl,PF=O,PF=l 


Current 
Output 
ICC02 
mA 
2 
Vcc=Vcc2,PF=O,PF=1 


Current 
OutpuL 
IBAT02 
4 
mA 
4 
Vcc=O,PF=l,PF=O 


Current, 
Forward 
Bias of V CC5 Diode 
IFB 
20 
mA 


Off Impedance 
ROFFl 
5 
MQ 
5 


Off Impedance 
ROFF2 
10 
MQ 
6 


On Impedance 
RoN 1 
0.7 
Q 
7 


On Impedance 
RoN2 
50 
Q 
8 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Propagation 
Delay 
tpD 
10 
ns 
9 


Switch 
Delay Power Fail 
tpF 
100 
ns 


Switch 
Delay Power On 
tpON 
100 
ns 


Capacitance 
PF, PF 
CI 
7 
pF 


NOTES 
1. All voltages 
referenced 
to ground. 


2. Icco 
with a voltage drop of 0.2V from any Vcco 
output. 


3. IBATOl with a voltage drop of 0.2V. 
4. VBAT02 with a voltage drop of 1.0V. 


5. ROFFl applies to VCC01,2,3,4. 


6. ROFF2 applies to VBAT01,2. 
7. Applies to VCC01.5, 300 mA. 


8. Applies 
to VBATOl-2, 4 mA. 


9. V CCI3 to V CC03 delay when used as chip enable control for write protection 
of a memory 
device. 
In this applica- 
tion a current 8 mA source current on VCCI3 with 50 pF load on VCC03 can be accommodated. 


DALLAS 
SEMICONDUCTOR 
051610 
Partitioned NV Controller 


• SOIC version 
is pin compatible 
with the Dallas Semi- 
conductor 
OS121 0 NV Controller 


• Unconditionally 
write protects all of memory when Vcc 
is out of tolerance 


• Write protects 
selected 
blocks of memory regardless 
of Vcc status when programmed 


• Automatically 
switches 
to 
battery 
backup 
supply 
when power fail occurs 


• Provides 
for multiple 
batteries 


• Consumes 
less than 100 nA of battery current 


• Test battery 
on power 
up by inhibiting 
the second 
memory 
cycle 


• Optional 
5% or 10% Power Fail Detection 


• 16-pin DIP or 16-pin SOIC Surface 
Mount Package 


• Low forward 
voltage drop on the Vcc switch with cur- 
rents of up to 150 mA 


• Optional 
industrial 
temperature 
range 
of -40°C 
to 
+85°C 


DESCRIPTION 
The DS161 0 is a low power CMOS circuit which solves 


the application 
problems 
of converting 
CMOS 
RAMS 
into nonvolatile 
memories. 
In addition 
the device 
has 
the 
ability 
to unconditionally 
write 
protect 
blocks 
of 
memory 
so that inadvertent 
write cycles do not corrupt 


program 
and special data space. 
The power supply in- 
coming voltage 
at the VCCI input pin is constantly 
moni- 
tored for an out of tolerance 
condition. 
When such a . 


condition 
is detected, 
both the chip enable and write en- 


able outputs 
are inhibited 
to protect 
stored data. 
The 


battery inputs are used to supply Vceowith power when 
VCCI is less than the battery input voltages. 
Special cir- 
cuitry uses a low leakage CMOS process which affords 


PFO 


VCCI 


Az 


VBAT2 


WEO 


CEO 


WEI 


CEI 


vcco 


Ax 


VBATl 


f!.( 


TOl 


DIS 


GND 


16-Pln 
DIP and 16-P1n SOIC 
See Mech. 
Drawings 
- Sect. 


16,Pgs.l 
&6 


Input +5 Volt Supply 


+ Battery 
1 Input 
+ Battery 2 Input 
RAM Power (Vcd Supply 


Ground 
Chip Enable Input 
Chip Enable Output 
Write Enable Input 
Write Enable Output 
Power Supply Tolerance 
Select 
Address 
Inputs 
Memory 
Partition 
Disable 
Power Fail Output 


precise voltage detection 
at extremely 
low current con- 


sumption. 
By combining 
the DS1610 
Partitioned 
NV 
Controller 
chip with 
a CMOS 
memory 
and batteries, 
nonvolatile 
RAM operation 
can be achieved. 


The DS161 0 Partitioned 
NV Controller 
functions 
like the 


Dallas Semiconductor 
DS121 0 NV controller 
when the 
(DIS) disable pin is grounded. 
An internal pulldown 
re- 
sistorto 
ground on the DIS pin ofthe 
DS161 OS allows it 


to retrofit into DS121 OS applications. 
When the DIS pin 
is g rounded the address inputs Aw - Az and the write en- 
able input WEI are ignored. 
Also the power fail output 
PFO and the write enable output WEO are tristated. 


VCCI 


VSATl 


VSAT2 
Vcco 
GND 
CEI 


CEO 
WEI 


WEO 
TOL 


Aw - Az 
DIS 
PFO 


OPERATION 
- DISABLE 
PIN CONNECTED 
TO Vcco 
The OS 1610 performs 
five circuit functions 
required to 
battery backup a RAM. 
First, a switch is provided to di- 
rect power from the battery or the incoming 
power sup- 
ply (VCCI) depending 
on which 
is greater. 
This switch 
has a voltage drop of less than 0.2 volts. 
The second 
function provided by the 08161 0 is powerfail 
detection. 


The 
incoming 
supply 
(V CCI) is constantly 
monitored. 


When the supply goes out of tolerance 
a precision com- 
parator detects power failure and inhibits both the chip 
enable 
output 
(CEO) 
and 
the 
write 
enable 
output 
(WEO). 
A third function 
of write protection 
is accom- 
plished by holding both the chip enable output CEO and 
write enable 
output 
WEO to within 
0.2 volts of Vcco 
when VCCI is out of tolerance. 
If CEI is low at the time 
that power fail detection 
occurs the CEO signal is kept 
low until CEI is brought 
high again. 
However, 
CEO is 
forced high after 1.5/lSec 
regardless 
of the state of CEI. 


Similarly, 
if WEI is low at the time that power fail detec- 
tion occurs, the WEO is signal will remain low until WEI 
is brought 
high or 1.51!sec elapses. 
The delay of write 
protection 
until the current 
memory 
cycle is complete 
prevents 
corrupted 
data. 
Power fail detection 
occurs in 
the range of 4.75 to 4.5 volts with the tolerance 
pin TOl 
grounded. 
If the tolerance 
pin is connected 
to Vcco 
then power fail detection 
occurs in the range of 4.5 volts 
to 4.25 volts. The PFO signal is driven low and remains 
low until VCCI returns 
to nominal 
conditions. 
During 
nominal 
supply 
conditions 
CEO 
will 
follow 
CEI 
and 
WEO 
will follow 
WEI. The 
fourth 
function 
which 
the 
OS 1610 performs 
is a battery status warning so that po- 
tential data loss is avoided. 
Each time VCCI is applied to 
the device 
battery 
status 
is checked 
with a precision 
comparator. 
If during 
battery 
backup, 
no switch 
oc- 
curred from one battery to the other, the voltage of the 
battery 
supplying 
power 
when 
VCCI is 
applied 
is 
checked. 
If this voltage is less than 2.0 volts the second 
chip enable 
cycle after power 
is applied 
is inhibited. 
If 
any switch 
from one battery 
to another 
did occur the 
voltage of both batteries 
is checked. 
If either voltage is 
less than 2.0 volts the second chip enable cycle will be 
inhibited. 
Battery status can therefore be determined 
by 
performing 
a read cycle after power up to any location in 
memory, verifying 
that memory 
location's 
contents. 
A 
subsequent 
write 
cycle can then be executed 
to the 
same memory location altering the data. If the next read 
cycle fails to verify the written data 
then the data is in 
danger 
of being 
corrupted. 
The fifth function 
of the 
OS1610 provides 
for battery 
redundancy. 
When data 
integrity is extremely 
important 
it is wise to use two bat- 
teries to insure 
reliability. 
The OS1610 controller 
pro- 
vides an internal 
isolation switch which allows the con- 
nection of two batteries. 
When entering battery backup 
operation, 
the battery 
with the highest 
voltage 
is se- 


lected for use. If one battery should fail, the other would 
then supply energy to the connected 
load. The switch to 
a redundant 
battery 
is transparent 
to circuit operation 
andtothe 
user. In applications 
where battery redundan- 
cy is not a major concern a single battery should be con- 
nected to the BAT1 pin. The BAT2 battery pin must be 
grounded. 
When batteries 
are first connected 
to one or 
both of the VBATpins Vcco will not show the battery po- 
tential 
until VCCI is applied 
and removed 
for the first 
time. 


OPERATION 
- WRITE 
PROTECTION 
PROGRAMMING 
MODE 
When the disable pin is connected 
to VCCI or V cco, 
the 
OS1610 performs 
all of the functions 
described 
earlier 
with the addition 
of a partition 
switch which selectively 


write protects 
blocks 
of memory. 
The state of the OIS 
pin is strobed and latched as VCCI crosses the power fail 


trip point so thatthe 
OS 1610 maintains 
its configuration 


during power loss. If the strobed value of DIS is a high 
the internal pulldown 
resistor on the OIS pin will be dis- 


connected 
in the power fail state to eliminate 
the possi- 
bility of battery 
discharge. 
The register 
controlling 
the 
partition 
switch 
is selected 
by recognition 
of a specific 


binary 
pattern 
which 
is sent on address 
lines Aw-Az. 
These address 
lines are normally 
the four upper order 
address lines being sentto 
RAM. The pattern is sent by 
20 consecutive 
read cycles 
with the exact pattern 
as 


shown 
in Table 1. 
Pattern 
matching 
must be accom- 
plished using read cycles; any write cycles will reset the 


pattern matching circuitry. 
If this pattern is matched per- 
fectly, then the 21 st through 24th read cycle will load the 


partition switch. 
Since there are 16 possible 
write pro- 


tected partitions, 
the size of each partition is determined 


by the size of the memory. 
For example, 
a 128K X 8 
memory would be divided 
into 16 partitions 
of 1281</16 
or 8K X 8. Each partition is represented 
by one of the 16 


bits contained 
in the 21 st through 24th read cycle as de- 


fined by Aw through Az and shown in Table 2. A logical 1 


in a bit location sets that partition to write protect. 
A log- 
ical 0 in a bit location disables 
write protection. 
For ex- 


ample, 
if during the pattern 
match sequence 
bit 22 on 


address 
pin Ax was a 1, this would cause the partition 
register location for partition 
5 to be set to a 1. This in 


turn would cause the OS161 0 to inhibit WEO from going 
low as WEI goes low whenever 
AzAyAxAw=01 
01. Note 
that while setting the partition register, data which is be- 
ing accessed 
from the RAM should be ignored 
as the 


purpose 
of the 24 read cycles 
is to set the partition 
switch and not for the purpose 
of accessing 
data from 
RAM. Also note that on initial battery attach the partition 
register can power up in any state. 


TABLE 1: 
PATTERN 
MATCH TO WRITE PARTITION 
REGISTER 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 


Aw 
1 
0 
1 
1 
1 
1 
0 
0 
1 
1 
1 
0 
0 
0 
0 
0 
1 
1 
0 
1 
X 
X 
X 
X 


Ax 
1 
1 
1 
1 
1 
0 
0 
1 
1 
1 
0 
0 
1 
0 
1 
1 
0 
0 
0 
0 
X 
X 
X 
X 


Ay 
1 
1 
1 
1 
0 
0 
1 
1 
1 
0 
0 
1 
0 
1 
0 
1 
0 
0 
0 
1 
X 
X 
X 
X 


Az 
1 
1 
0 
0 
0 
1 
1 
1 
0 
0 
1 
0 
0 
0 
1 
0 
1 
0 
0 
0 
X 
X 
X 
X 


TABLE 2: 
PARTITION 
REGISTER 
MAPPING 


Bit number in 
Address 
pattern match 
Address 
State Affected 
Pin 
sequence 
Partition 
Number 
(AzAyAxAw) 


Aw 
BIT 21 
PARTITION 
0 
0000 


Ax 
BIT 21 
PARTITION 
1 
0001 


Ay 
BIT 21 
PARTITION 
2 
0010 


Az 
BIT 21 
PARTITION 
3 
0011 


Aw 
BIT 22 
PARTITION 
4 
0100 


Ax 
BIT 22 
PARTITION 
5 
0101 


Ay 
BIT 22 
PARTITION 
6 
0110 


Az 
BIT 22 
PARTITION 
7 
0111 


Aw 
BIT 23 
PARTITION 
8 
1000 


Ax 
BIT 23 
PARTITION 
9 
1001 


Ay 
BIT 23 
PARTITION 
10 
1010 


Az 
BIT 23 
PARTITION 
11 
1011 


Aw 
BIT 24 
PARTITION 
12 
1100 


Ax 
BIT 24 
PARTITION 
13 
1101 


Ay 
BIT 24 
PARTITION 
14 
1110 


Az 
BIT 24 
PARTITION 
15 
1111 


ABSOLUTE 
MAXIMUM 
RATINGS· 


Voltage on Any Pin Relative to Ground 
Operating 
Temperature 
Storage 
Temperature 
Soldering 
Temperature 


-o.5Vt07.0V 
OOCto +70oC 
-55°C 
to 125°C 


260°C for 10 seconds 


'This 
is a stress 
rating only and functional 
operation 
of the device 
at these 
or any other conditions 
above those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


RECOMMENDED 
DC OPERATING 
CONDITIONS 
(O°C TO 70°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Pin 6 = GND Supply Voltage 
Veel 
4.75 
5.0 
5.5 
V 
1 


Pin 6 = Veco 
Supply Voltage 
Veel 
4.5 
5.0 
5.5 
V 
1 


Logic 1 Input 
V1H 
2.0 
Vee + 0.3 
V 
1 


Logic 0 Input 
Vll 
-0.3 
+0.8 
V 
1 


Battery 
Input 
VBATl 
2.0 
4.0 
V 
1,2 


VBAT2 


DC ELECTRICAL 
CHARACTERISTICS 
(O°C TO 70°C, VCC1 WITHIN 
DC OPERATING 
CONDITIONS) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Operating 
Current 
leel 
5 
mA 
3,14 


Standby 
Current 
lee2 
200 
~ 
3,15 


Supply 
Voltage 
Veeo 
Vee -0.2 
V 
1 


Supply 
Current 
leeol 
150 
mA 
4 


Input Leakage 
III 
-1.0 
+1.0 
~ 


Output 
Leakage 
ILa 
-1.0 
+1.0 
~ 


Vee Trip Point (TOl=GND) 
VecTP 
4.50 
4.62 
4.75 
V 
1,16 


Vcc Trip Point (TOl=Vcc) 
VCCTP 
4.25 
4.37 
4.50 
V 
1,16 


CEI to CEO Impedance 
ZeE 
30 
Q 
5 


WEI to WEO Impedance 
ZWE 
30 
Q 
5 


DIS Pulldown 
Resistance 
RDiS 
50K 
250K 
Q 


DC ELECTRICAL 
CHARACTERISTICS 
(O°C TO 70°C, VCCI<VBAT) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


CEO Output 
VOHL 
VBArO.2 
V 


WEO Output 
VOHL 
VBArO.2 
V 


VBAT1or VBAT2Battery Current 
IBAT 
100 
nA 
2,3 


Battery Backup Current @ Vceo 
lee02 
150 
flA 
6,7,8 
= VBAT-0.2V 


CAPACITANCE 
(tA = 25°C) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
pF 


Output Capacitance 
COUT 
7 
pF 


AC ELECTRICAL 
CHARACTERISTICS 
(O°C TO 70°C;Vccl:4.75V 
TO 5.50V, 
TOL=GND 
Vccl:4.50V 
TO 5.50V, TOL-Vcco) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Address Setup 
tAS 
0 
ns 


Address Hold 
tAH 
50 
ns 


Read Recovery 
tRR 
10 
ns 
9 


CEI Pulse Width 
tew 
75 
ns 


CEI to CEO Falling Propagation 
tpDF 
5 
ns 
10 
Delay 


Later of CEI, WEI to WEO Falling 
tpDFW 
20 
ns 
10 
Propagation Delay 


CEI to CEO Rising Propagation 
tPDR 
5 
ns 
10,11 
Delay 


WEI to WEO Rising Propagation 
tpDR 
5 
ns 
10,11 
Delay 


Write Recovery 
tWR 
10 
ns 
11 


AC ELECTRICAL 
CHARACTERISTICS 
(O°C TO 70°C, VcC<4.5V) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Recovery at Power Up 
tREe 
25 
125 
ms 
12 


Vce Slew Rate Power Down 
tF 
300 
f.1S 


Vee Slew Rate Power Down 
tFB 
10 
f.1S 


Vee Slew Rate Power Up 
tR 
0 
f.1S 
13 


CEI Pulse Width 
tcw 
1.5 
f.1S 
7,8 


WE) Pulse Width 
tew 
1.5 
f.1S 
7,8 


TIMING DIAGRAM: POWER UP 


TIMING DIAGRAM: POWER DOWN 


.,~-- 


VCCTP 


TIMING 
DIAGRAM: 
LOADING 
PARTITION 
REGISTER 


CEo----.1t,----,/ 


FIGURE 
1: OUTPUT 
LOAD 


NOTES 


1. All voltages 
are reference 
to ground 


2. Only one battery 
input is required. 


3. Measured 
with outputs 
open circuited. 


4. ICCOl is the maximum 
average 
load which the 051610 
can supply to the memories. 


5. ZCE and ZWE are average 
input-to-output 
impedances 
as the input 
is swept from ground 
to V CCI and less than 
4 mA is forced through 
ZeE and ZWE. 


6. ICC02 is the maximum 
average 
load current which the OS161 0 can supply to the memories 
in the battery back- 
up mode. 


7. tcw max must be met to insure data integrity on power loss. 


8. Chip Enable Output CEO can only sustain 
leakage current in the battery mode. 


9. Applies 
only when loading partition 
switch. 


10. Measured 
with a load as shown in Figure 1. 


11. Measured 
with OIS at a logic high level. 


12. CEO and WEO will be held high for a time equal to tREC (max = 125 msec) after VCCI crosses 
VCCTP. 


13. tR is the slew rate of VCCI from 4.25V to 4.75V. 


14. CEI, WEI, Aw - Az run at minimum 
timing set and at voltage 
levels of OV to 3V. 


15. All inputs within 0.3Vofground 
or VCCI and CEI within 0.3VofVccl. 


16. Th~werfail 
output signal (PFO) is driven active (VOL = 0.4V) when the Vcc trip point occurs. 
While active, 
the PFO pin can sink 4 mA and will maintain 
a maximum 
output voltage of 0.4 volts. 
When inactive, 
the voltage 


output of PFO is 2.4 volts minimum 
and will source a current of 1 mA. 


DALLAS 
SEMICONDUCTOR 


• Recharges 
lithium batteries 
and NiCad batteries 


• Cuts in half normal battery charge time 


• Accepts 
open circuit power supply voltages 
between 
. 


4.75 and 6.0 V, and battery voltages 
between 
0 <:l.J.:ld:\:::. 
3.75 V 
.}..\{ 
. 


::::::. 


• Retains battery 
and power supply lil):l~::lif~~;;:f 
:~~5:~t~~: 


':AP~k:i~~:~::iWcl~e 
consumer 
electronics, 
portable.' 


::r:&mJjl!:r:~hones, pagers, medical instruments, 
backup 


(:,nemc)ry systems, 
security 
systems 


:::::: 
• 5upplies 
a maximum 
of 100 mA to a charging battery, 
as DC or pUlsed charging 
current 


DESCRIPTION 
The 051633 
High 5peed 
Battery Recharger 
automati- 
cally provides 
a constant 
current recharge 
to a battery 
as long as the battery's 
voltage 
is below the specified 
minimum voltage. 
The 051633 
charges the battery us- 


ing its Vcc input as a source. 
When Vcc is floated, the 
051633 
is dormant. 
When 
Vcc 
is reapplied, 
the 
051633 
begins charging. 


Although a variety of load curves may be used to charge 
a battery, most do not take advantage 
of the fact that a 


battery can accept its maximum 
(or above) current 
rat- 
ing for charging 
purposes 
over its entire voltage range. 
The 
051633 
takes 
advantage 
of this 
opportunity 
by 


constantly 
readjusting 
its current 
supply to the battery 


DS1633x 
High Speed Battery Recharger 


Vcc 
Input Voltage, + 
VSAT 
Battery Voltage 
Input, + 
GNO 
Ground 


being charged. 
As the voltage level of the battery being 
charged 
rises, 
and 
the 
supply 
current 
drops, 
the 
051633 
adjusts itself to boostthe 
current supply back to 
its maximum. 
This feature 
greatly 
decreases 
the re- 


charge time required to fully charge a lithium or NiCad 
cell. 


The 051633 
provides a designer with the ability to use a 
customized 
battery 
load line for currents 
up to 100 mA 
by selecting 
a pre-programmed 
051633 
from 
Dallas 


Semiconductor. 
A 051633 
solution provides 
a self con- 
tained 
charging 
system 
which 
requires 
no 
backup 


memory 
support. 
user programming. 
or external 
inter- 
face circuitry. 


The Profile Characteristics 
table lists charge curves and 


part 
reference 
designators 
for the 
pre-programmed 


curves that Dallas Semiconductor 
will initially offer. 


For requirements 
which cannot be met by one of the ini- 


tial charge 
curve 
programs 
listed, 
please 
contact 
the 


nearest 
Dallas Semiconductor 
Sales Office. 


PROFILE 
CHARACTERISTICS 


(1A) 
DS1633 
(1) 
MAXIMUM 
(2) 
CHARGE 
MAXIMUM 
CURRENT 
CUTOFF 


PROFILE 
CURRENT 
FREQUENCY 
VOLTAGE 


1633A 
100 mA 
DC 
3.6V 


16338 
SOmA 
DC 


1633C 
GOmA 
DC 


16330 
40mA 


1633E 
20 mA 
3.6V 


....:::::;:. :~tt 


(3) 
.,.. :::i. ::.:( ·($.A) 


TRICKLE.,;:;:\\ 
.\\. ··"'tRICKLE 


CURRENT 
\, 
"'FREQUENCY 
:::::...:::;::.... 
:::::'. 


':~l:::r't.:::,::·,·::,·"· 
1/8 sec. puis&'1 sec. 


1/8 sec. puls&'1 sec. 


7 mA 
1/8 sec. puls&'1 sec. 


5 mA 
1/8 sec. puis&'1 sec. 


5 mA 
1/8 sec. puls&'1 sec. 


(BATfERY 
CHARGING 
CURRENT) 


V 


(BATfERY 
VOLTAGE) 


Vcc 
4.75T06.0V 


051633x 


General Information 


Silicon Timed Circuits 


Multiport Memory 


Nonvolatile RAM 


Intelligent Sockets 


Timekeeping 


User-Insertable Memory 


User-Insertable Memory (Secured) 


Battery Backup and Battery Chargers 


System Extension 


Sip Stik Prefabs 


Automatic Identification 


Microcontrollers 


Telecommunications 


Teleservicing 


Packages 


DALLAS 
SEMICONDUCTOR 
DS1206 
Phantom Serial Interface Chip 


• Converts 
standard 
bytewide 
or 
DRAM 
memory 
waveforms 
into a 3-wire serial port 


• Operation 
is transparent 
to memory 


• Software-generated 
memory 
cydes 
activate 
serial 
port and transfer 
data 


• High bandwidth 
- 1-bit data transfer per two memory 
cydes 


• Intercepts 
memory 
signals 
so that 
pass-through 
connections 
to memory 
can be maintained 


• Controls communications 
for as many as ten OS1201 
Electronic 
Tags, OS1204U 
Electronic 
Keys, OS1207 
TimeKeys 
or OS12OO Eliminators 


• low-power 
CMOS circuitry 


• Optional 
16-pin SOIC surface 
mount package 


DESCRIPTION 
The OS1206 Phantom Serial Interface Chip is a CMOS 
circuit which 
intercepts 
the standardized 
memory 
bus 


found 
in computer 
systems 
and adapts 
the bus to a 
3-wire serial port. Multiple memory cydes are used as a 
basis for generating 
the appropriate 
signals to control 


PIN ASSIGNMENT 


NC 
vcc 


A3 
RST 
~ 
DO 


A1 
CLK 


AO 
CElCASln 


DO Out 
CElCASOut 


GND 
RAS/OEln 


14-P1n DIP (300 Mil) 


See 
Mech. 
Drawlng- 


Sect. 
16, Pg. 1 


A3 


NC 
~ 


A1 


AO 


DO Out 


NC 


GND 


vcc 


RST 


DO 


CLK 


CElCASln 


CElCASOut 


NC 


RASIOE 
In 


16-Pln 
SOIC 
(300 Mil) 
See 
Mach. 
Drawlng- 


Sect. 
16, Pg. 6 


PIN DESCRIPTION 
NC 
No connection 
Ao--A3 
Memory 
address 
bus 
DO Out 
Data out to memory 
bus 
GND 
Ground 


RASIOE 
In 
Output 
Enable or RAS input from 


.memorybus 
Chip enable or CAS from memory bus 
Chip enable or CAS to memory circuit 


Clock for serial port 
Data I/O for serial port 


Reset for serial port 
+5 Volts 


the 
serial 
port. 
A sequence 
of software-generated 


memory cycles encodes 
commands 
and transfers 
data 


with low pin count. 
The serial port signaling 
is derived 
from the memory 
address bus lines AO through 
A3, the 
CEiCAS 
signal 
and RAS/OE 
signal 
without 
affecting 


CEiCAS 
In 
CEiCASOut 


ClK 
DO 
RST 
VCC 


address space, thereby maintaining 
transparency 
tothe 


memory 
bus. Communications 
are established 
under 
software 
control 
by an address 
pattern 
recognition 
se- 
quence 
(serial port protocol) 
which disables 
a bytewide 
or DRAM memory via CEICAS 
output. 
An additional 
ad- 


dress sequence 
is required 
to generate 
the 3-wire port 


signals: 
RESET 
(RST), 
Data (DO), and Clock (ClK). 
The add-on serial port provides 
a minimum 
cost inter- 


face to the DS1201, 
DS1204U, 
DS1207, 
DS1223, 
and 


DS12OO. 


OPERATION 
The main parts of the OS 1206 are shown 
in the block 


diagram of Figure 1. Information 
presented 
on address 
inputs is latched into the DS1206 on the falling edge of a 


strobe 
signal derived 
from 
the logical 
combination 
of 


CEICAS 
In and RASiOE 
In. When redirecting 
informa- 


tion from a DRAM memory 
bus, both RAS and CAS in- 
puts are required 
and the column 
addresses 
are used 


for signaling. 


For a bytewide 
memory bus, only a CE input is required 


and the RAS/OE 
input can be tied low or connected 
to 


the memory 
OE input signal. 
The rising edge of the 


strobe 
will cause the address 
information 
to be pres- 


ented for comparison 
to the 4-bit serial interface 
proto- 
col and to logic which will generate 
signals for the serial 


port. 
The serial interface 
protocol 
is derived 
from ad- 


dress inputs AO, A1, and A2. 


A 1 is an enable signal which activates 
the communica- 


tions sequence. 
AOdefines the data which is compared 


for recognition. 
A2 is used to clock in information 
de- 


fined by AO. Initially the A 1 input must be set high to en- 
able serial interface 
communications. 
A 1 must remain 


high during the pattern 
recognition 
sequence 
and sub- 


sequent 
communications 
with the serial port after the 


protocol pattern match is established. 
If the A 1 input is 


set low, all communications 
are terminated 
and future 


access to the serial port is denied. 


Data transfer 
through 
the 
serial 
interface 
occurs 
by 


matching 
a 24-bit pattern 
as shown 
in Figure 
2. 
This 


pattern is presented 
to a register on each rising edge of 
strobe. 
Data is input for comparison 
to the serial inter- 


face protocol 
at the end of each 
memory 
cycle 
(see 


Figure 3). The proper information 
must be presented 
on 


AO to match the 24-bit pattern while keeping 
A1 high. 


Address 
input A2 is used to generate 
the shift signal 


which causes data to enter the 24-bit register for com- 


parison 
to the 24-bit pattern. 
Information 
is loaded one 


bit at a time on the rising edge of shift. 
Each shift cyde 


must be generated 
from two memory 
cycles. 


The first memory cyde 
sets A2low 
and establishes 
the 


shift clock low. The second memory cycle sets A2 high 
and causes the transition 
necessary 
to shift a bit of data 


into the 24-bit register. 
Data on AO is kept at the correct 


level for both memory cycles. 
Address 
input A3 is used 


to control the direction of data going to and from the seri- 
al port. This input is not used during pattern recognition 


of the protocol. After the 24-bit pattern has been correct- 
ly entered, 
a match signal is generated. 
The match sig- 


nal is logically combined 
with the enable signal to gener- 


ate the RST signal for the serial port. The match signal 
is also used to disable 
Chip Enable to the memory 
bus 


and to enable a gate 
which allows the serial port DO to 


drive the DO out line to the memory 
bus. 


When RST is driven high, devices attached to the serial 
port become 
active. 
Subsequent 
shift signals derived 


from A2 will now be recognized 
as the serial port clock. 


The data signal forthe 
serial bus is derived from AO con- 


ditioned on the level of the direction 
signal derived 
from 


A3. When A3 is set high, data as defined 
by AO will be 


sent out on the serial port DO. When A3 is set low, de- 


vices attached to the serial port can drive the memory 
bus DO out line. The data direction 
bit must be set low 


when reading data from the serial port DO. 


a 
0 
a 
Oata 
Re9ster 
0 


0 


A1 
EnabI 
0 
a 
0 
a 


La1dl 
"O"Aop 


eLK 


ShIft 
0 
a 
0 
a 
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DIR 
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PHANTOM 
SERIAL 
INTERFACE 
SIGNALS 
Figure 3 
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A2 
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AO 
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CEiCASOut ~"LJLJ 


SerIal 
Interface 
Intemal 
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Shift 
A2. 


Data Dir 
A3 
MATCH 


Key RST 


Key DO 


KeyCLK 
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Tag, Key, Conflgurator. 
Of 
I 
Read I 
Reset I 
81mlnator 
PrOlD<:ol 


ABSOLUTE MAXIMUM RATINGS· 
Voltage on any Pin Relative to Ground 
Operating 
Temperature 
Storage 
Temperature 


-0.5V to +7.0V 
OOCto 70°C 
-SSoC to + 125°C 


• This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
outside those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Logic 1 
VIH 
2.0 
Vcc 
+ 0.3 
V 
1 


Logic 0 
VIL 
-0.3 
+0.8 
V 
1 


Supply 
Vcc 
4.5 
5.0 
5.5 
V 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Leakage 
III 
-1 
1 
~A 


Output 
Leakage 
ILO 
1 
~A 


Output Current @ 2.4V 
IOH 
-1 
mA 


Output Current @ .4V 
IOL 
+4 
mA 


RST Output Current @ 3.8V 
IOHR 
16 
mA 


Supply Current 
Icc 
6 
mA 
2 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
10 
pF 


Input/Output 
Coo 
5 
10 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Address 
Setup 
tAS 
0 
ns 


Address 
Hold 
tAH 
50 
ns 


RAS to CAS Overlap 
tRC 
60 
ns 


CE Pulse Width 
teE 
60 
ns 


Key Signals Valid 
tpo 
60 
ns 
3 


Key Data Out 
too 
10 
ns 
3 


CE Inactive 
teH 
30 
ns 


NJ-A3 d.AS Vol.. R~x-- 


RAS 
tAH 
7 7 


___ 
~D 
DO Out 


Becomes 
active only 


when direction 
is set 
low via A3 


NOTES: 
1. All voltages 
are referenced 
to ground. 


2. Measured 
with outputs open. 


3. Measured 
with a load as shown in Figure 4. 


t +5 Volts 


~ 
1.1KOhms 
l 


DALLAS 
SEMICONDUCTOR 
051222 


BankSwitch Chip 


• Provides 
bank switching 
for 16 banks of memory 


• Bank 
switching 
is software-controlled 
by a pattern 


recognition 
sequence 
on four address 
inputs 


• Automatically 
sets all 16 banks off on power-up 


• Bank switching 
logic allows only one bank on at a time 


• Custom 
recognition 
patterns 
are available 
to prevent 


unauthorized 
access 


• Full ± 10% operating 
range 


• Low-power 
CMOS circuitry 


• Can 
be 
used 
to 
expand 
the 
address 
range 
of 


microprocessors 
and decoders 


• Optional 
16-pin SOIC surface 
mount package 


DESCRIPTION 
The DS1222 
BankSwitch 
Chip is a CMOS 
circuit de- 


signed 
to select one of sixteen 
memory 
banks under 


software 
control. 
Memory bank switching 
allows for an 


increase in memory capacity without additional address 
lines. Continuous 
blocks of memory are enabled by se- 


lecting the proper memory 
bank through 
a pattern rec- 


ognition sequence 
on four address inputs. 
Custom pat- 


terns available from Dallas Semiconductor 
can provide 


security through 
uniqueness 
and prevent unauthorized 


access. 
By combining 
the DS1222 
with the DS1212 


Nonvolatile 
Controller 
x16 Chip, up to 16 banks of static 


RAMs can be selected. 


CEI 
Voc 


PR 
CEO 
CEI 


AW 
851 
NC 


AX 
852 
PFI 


AW 
AY 
BS3 
AX 


p.;z 
BS4 
AY 


p.;z 
GND 
NC 
GND 


DSl222 14-P1nDIP 
(300 Mil.) 


See 
Mech. Drawtng 
Secl16, 
Pg.1 


Voc 
CEO 


NC 


881 


852 


BS3 


NC 


BS4 


DS1222S16-PIn SOIC 


(300 Mil.) 


See 
Mach. Drawtng 


Secl16, 
Pg. 6 


Aw-Az 


CEI 
CEO 
NC 
BS1,BS2, 


BS3,BS4 


PFI 
Vcc 
GND 


Address 
Inputs 
Chip Enable Input 
Chip Enable Output 


No Connection 
Bank Select Outputs 


Bank Select Outputs 


Power Fail Input 
+5 Volts 
Ground 


OPERATION 
- BANK 
SWITCHING 


Initially, on power-up 
all four bank select outputs are low 


and the chip enable 
output (CEO) is held high. 
(Note: 


the power fail input [PFI) must be low prior to power-up 
to 
assure 
proper 
initialization.) 
Bank 
switching 
is 


achieved by matching a predefined 
pattern stored within 


the DS1222 with a 16-bit sequence 
received on four ad- 


dress inputs. 
Prior to entering the 16-bit pattern, which 


sets the bank switch, a read cycle of 1111 on address in- 


puts AW through 
AZ should be executed 
to guarantee 


that pattern entry starts with bit o. Each set of address 


inputs is clocked 
into the DS1222 
when CEI is driven 


low. All 16 inputs must be consecutive 
read cycles. The 


first eleven cycles must match the exact bit pattern as 
shown 
in Table 1. The last five cycles must match the 
exact bit pattern 
as shown for addresses 
AX, AY, and 


AZ. 
However, 
address 
line AW defines 
the bank num- 


ber to be enabled 
as per Table 2. 


match has been established. 
After bank selection 
CEO 


always follows CEI with a maximum 
propagation 
delay 
of 15ns. The bank selected 
is determined 
by the levels 
set on Bank Select 1 through Bank Select 4 as per Table 
2. These levels are held constant 
for all memory 
cycles 


until a new memory 
bank is selected. 


Switching 
to a selected 
bank of memory 
occurs on the 
rising edge of CEI when the last set of bits is input and a 


BIT SEQUENCE 


ADDRESS 
0 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
INPUTS 


Aw 
1 
0 
1 
0 
0 
0 
1 
1 
0 
1 
0 
x 
x 
x 
x 
x 


Ax 
0 
1 
0 
1 
1 
1 
0 
0 
1 
0 
1 
0 
0 
0 
1 
1 


Ay 
1 
0 
1 
0 
0 
0 
1 
1 
0 
1 
0 
1 
1 
1 
0 
0 


Az 
0 
1 
0 
1 
1 
1 
0 
0 
1 
0 
1 
0 
0 
0 
1 
1 


Bank 
A" Bit Sequence 
Outputs 


Selected 
11 
12 
13 
14 
15 
BS1 
BS2 
BS3 
BS4 


"Banks 
Off 
0 
X 
X 
X 
X 
Low 
Low 
Low 
Low 


BankO 
1 
0 
0 
0 
0 
Low 
Low 
Low 
Low 


Bank 1 
1 
0 
0 
0 
1 
High 
Low 
Low 
Low 


Bank 2 
1 
0 
0 
1 
0 
Low 
High 
Low 
Low 


Bank 3 
1 
0 
0 
1 
1 
High 
High 
Low 
Low 


Bank 4 
1 
0 
1 
0 
0 
Low 
Low 
High 
Low 


Bank 5 
1 
0 
1 
0 
1 
High 
Low 
High 
Low 


Bank 6 
1 
0 
1 
1 
0 
Low 
High 
High 
Low 


Bank 7 
1 
0 
1 
1 
1 
High 
High 
High 
Low 


BankS 
1 
1 
0 
0 
0 
Low 
Low 
Low 
High 


Bank 9 
1 
1 
0 
0 
1 
High 
Low 
Low 
High 


Bank 10 
1 
1 
0 
1 
0 
Low 
High 
Low 
High 


Bank 11 
1 
1 
0 
1 
1 
High 
High 
Low 
High 


Bank 12 
1 
1 
1 
0 
0 
Low 
Low 
High 
High 


Bank 13 
1 
1 
1 
0 
1 
High 
Low 
High 
High 


Bank 14 
1 
1 
1 
1 
0 
Low 
High 
High 
High 


Bank 15 
1 
1 
1 
1 
1 
High 
High 
High 
High 


ABSOLUTE MAXIMUM RATINGS· 
Voltage on any Pin Relative to Ground 
Operating 
Temperature 
Storage 
Temperature 


-0.3V to +7.0V 
OOCto 70°C 


-55°C to + 125°C 


• This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
above those 


indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply Voltage 
Vee 
4.5 
5.0 
5.5 
V 
1 


Logic 1 
VIH 
2.2 
Vee+0.3 
V 
1 


Logic 0 
VIL 
-0.3 
+0.8 
V 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Leakage 
Current 
In.. 
-1.0 
+1.0 
~ 


I/O Leakage 
Current 
ILa 
-1.0 
+1.0 
~ 


Output Current @ 2.4V 
IOH 
-1.0 
mA 
2 


Output Current @ 0.4V 
IOL 
+4.0 
mA 
2 


Operating 
Current 
Ice 
15 
mA 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
10 
pF 


Input/Output 
Capacitance 
Cvo 
5 
10 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Address 
Setup 
tAS 
5 
ns 


Address 
Hold 
tAH 
50 
ns 


Read Recovery 
tRR 
40 
ns 


Propagation 
Delay 
tpD 
15 
ns 
2 


Power Fail Input to First CEI 
tPF 
50 
ns 


Chip Enable Low 
tew 
110 
ns 


NOTES: 
1. All voltages 
are referenced 
to ground. 


2. Measured 
with a load as shown in Figure 1. 


t +5 Volts 


~ 
1.1KOhms 
l 


~x 
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DALLAS 
SEMICONDUCTOR 
081227 
KickStarter Chip 


FEATURES 


• Provides 
step-up 
regulation 
and 
microenergy 
management 
for battery-operated 
systems 


• Converts 
+3V to +6V DC input power source to +SV 
DC out for system power 


• "Kickstarts" 
system power upon detection 
of external 
stimuli: 


• 
Clock/calendar 
alarm 
- 
Sensor trip; such as from a photo diode 
Incoming 
activity to a serial port 
- 
Any low-level 
signal transition 


• Shuts 
down 
microcontroller 
power 
under 
software 
control when operation 
complete 


• Provides 
3 auxiliary 
power 
outputs 
for independent 
powering 
of system functions 


• Allows design 
of 'power 
on demand" 
systems 


• Insures maximum 
life of main power source 


• Ideally suited for DSSOOO-based systems 


• Available 
in 2O-pin DIP or SOIC packages 


DESCRIPTION 
The DS 1227 Kickstarter 
is a unique CMOS circuit which 
combines 
power conversion 
and microenergy 
manage- 


ment functions 
for battery 
operated 
systems. 
Using its 


integral 
DC·DC converter, the DS1227 supplies +SV on 
demand from either a 3- or 6-volt 
battery input. The pri- 


mary +SV output, typically 
tied to the microcontroller's 
Vcc pin, is "kickstarted" 
on in response 
to anyone 
of 


VCC04 


MOOE4 


SENSE 


INT/ACK 


OSCEXT 


BOOST 


ON1 


ON4 


RXIN 


ON2IOFF2 
RXOUT 


2o-P1n DIP (300 Mil) 
See Mec:h. Drawing - SecL 
16, Pg. 1 


VCC02 


VCCOG 


VCC01 


PWRON 


VDCO 


VDCI 


GND 


ON/OFF3 


OFF1 


VCC04 


MODE4 


SENSE 


INT/ACK 


OSCEXT 


BOOST 


ONI 
004 


RXIN 


OO2IOFF2 
RXOUT 


20-Pln SOIC (300 Mil) 
See Mech. 
Drawing - SecL 16, Pg. 6 


ORDERING 
INFORMATION 
DS1227: 
2O-Pin DIP 
DS1227S: 
2O-Pin SOIC 


several possible momentary, 
external signal transitions. 
Two auxiliary +SV power supply outputs can then be in- 
dependently 
enabled 
or disabled 
under software 
con- 


trol. When the primary power supply output is disabled, 
also under software 
control, the auxiliary 
power supply 
outputs remain in the state selected. 
In this manner, in- 
dividual 
portions 
of the system 
can be powered 
only 


when 
they 
are required, 
minimizing 
the energy 
con- 


sumption 
of the system. 


The Kickstarter 
activates 
or kickstarts 
the primary VCC 
output 
in response 
to external 
momentary 
low-going 
signals. 
Examples 
of such signals 
include 
a clock/ca- 
lendar alarm from a OS 1283 Watchdog 
Timekeeper, 
or 
an incoming asynchronous 
serial data word from a host 
PC via the OS 1275 Line Powered Transceiver, 
or a sim- 
ple pushbutton 
switch. 


In addition, the OS 1227 kickstarts 
primary system pow- 
er in response to activity detected by an external sensor 


circuit. 
In this case, the Kickstarter 
can be signalled 
at 


regular 
intervals, 
typically 
from 
a OS1283 
Watchdog 
Timekeeper, 
to momentarily 
apply power to the sensor 
and monitor an input for an active response. 


An application 
using the Kickstarter 
has the capability 
to 
wake-up from a ultra-low power state, perform a task us- 
ing minimum 
energy, and then go back to sleep until the 
OS 1227 is signalled to kickstart 
system operation 
once 


again. 


PIN 
I/O 
DESCRIPTION 


BOOST 
Input 
Regulation 
mode control. 


Voco 
Output 
Main DC supply voltage output. 


VOCI 
Input 
Main DC supply voltage 
input. 


GNO 
- 
System ground. 


VCC01 
Output 
Primary switched 
supply voltage 
output. 


ON1 
Input 
On control for VCCOI. ON 1 is negative 
edge triggered 
and internally 
pUlled high 
via a weak resistor. 


INT/ACK 
Input/Output 
Interrupt 
outputlinput; 
internally 
pUlled low via a weak resistor during output; 
level activated 
via strong high voltage for input. 


OFF1 
Input 
Off control for V CC01; edge-triggered 
active low. 


PWRON1 
Output 
VCCOI Power On signal output; 
Indicates 
when VCool 
is powered 
on; Some- 


times required for controlling 
external 
tri-state 
buffers in systems 
where 
micro- 


energy management 
techniques 
are employed. 


VCC02 
Output 
Auxiliary 
switched 
supply voltage outputs. 


ON2IOFF2 
Input 
On/Off controls 
for VCOO-:!VCC03; level activated. 


ON3/0FF3 
Input 


VCC04 
Output 
Momentarily 
switched 
VCC output. 


ON4 
Input 
VCC04 trigger; 
edge activated; 
active low. 


SENSE 
Input 
Sense input sampled just prior to VCC04 off; turns on VCool 
if active; active 
high. 


MOOE4 
Input/Output 
Selects VCC04 on time; level sensitive 
input/current 
source output. 


RXIN 
Input 
Serial VO input; On control for VCOOl when serial activity detected; 
edge acti- 
vated. 


RXOUT 
Output 
Serial VO output; 
Echos incoming 
serial data from RXIN when VCOOl is turned 
on. 


OSCEXT 
Output 
Oscillator 
Signal Output; Gated by internal comparator 
when BOOST 
is en- 
abled. Continuous 
when BOOST 
is disabled. 


INPUT SUPPLY VOLTAGE 
The Kickstarter 
is capable 
of operating 
either in a regu- 
lated step-up DC-to-DC conversion 
(boost) mode or in a 


non-regulated 
supply voltage 
Pass-Through 
mode. 


In boost mode, the Kickstarter 
is designed 
to provide a 


regulated 
+SV output on the V CC01, V CC02, or V CC03 
voltage 
supply 
output pins from a +3V 
lithium source. 


Figure 1 illustrates 
the standard 
configuration 
for use of 
this mode. The BOOST pin should be tied low in order to 


enable 
step-up 
DC-to-DC 
conversion. 
VOCI is used for 


the DC power supply input and is tied through an induc- 


tor (270 JlH typical) 
to a +3V 
lithium 
cell. Voco 
is the 


main DC output which is switched to the V CC01, V CC02, 
and V CC03 outputs. This pin requires 
a large capacitor 
(typically 
100 JlF) to ground for the boost regulation 
low 
pass output network. Furtherdetails 
ofthe boost voltage 


regulator operation 
are given in the "Boost Mode Opera- 


tion" section of this data sheet. 


Figure 2 and Figure 3 illustrate 
the required 
confIgura- 


tions to selectthe 
supply voltage Pass-Through 
mode of 


.01 uF 
Bypass 
(typ.) 


operation. 
In both of these configurations 
the BOOST 


pin should 
be strapped 
directly 
to the Voco 
pin. This 
connection 
causes the BOOST pin to remain at a high 
level at all times that a battery is connected. 
As a result, 
the internal boost regulator 
will be disabled 
when kick- 


starting occurs. When a +SV supply is used as the input 


DC powe~ source, it should be directly connected 
to the 


Voco 
in parallel 
with 
a filter 
capacitor 
as shown 
in 


Figure 2. The VOCI input itself should 
be grounded 
in 


this configuration. 


If a +6V supply is used, then it should be connected 
to 


the VOC1 pin. A filter capacitor 
should still be connected 


to Voco. 
The voltage 
on Voco 
and subsequently 
on 


V CC01, V CC02, and VCC03 (when they are enabled fol- 
lowing kickstarting) 
will be a diode drop below the VOCI 


voltage. 


In both 
the 
Boost 
and 
Pass-Through 
modes, 
the 
DS1227 
uses the voltage 
on Voco 
as its own internal 


supply. 


DS1227 
KICKSTARTER 


VCC01 


VCC02 


VCC03 


BOOST 


GND 


+ 


+5 -=- 
10 uF 
(typ.) 


DS1227 
KICKSTARTER 


VOCI 
VCCOl 


VCC02 


VCC03 


DS12ZT 
KICKSTARTER 


VDCI 
VCCOl 


+ 
VCC02 


+6V -=- 
VCC03 
-r 
BOOST 


VDCo 


10 uF 
(typ.) 


GND 


KICKSTARTER 
OPERATION 
A conceptual 
block diagram 
of the internal 
circuitry 
of 
the DS1227 is illustrated in Figure 4 for reference. While 


in an initial power down state, the DS1227will 
senseao- 


tivity from an external 
stimulus 
applied 
to one of three 
input pins and kickstart system power by applying 
volt- 


age from the input power source 
to the primary 
Vcco 
output 
(VCC01). 
Activity 
detected 
on any of the ON1, 
RXIN, and SENSE pins initiates the kickstarting 
action. 


When kickstarting 
occurs and the 051227 
is configured 
for boost operation, the on-chip, step-up DC-to- DC con- 
verter is started and the voltage on VDCOwill be boosted 


from 
its initial VSAT level to VOCON before 
VCC01 
is 
turned 
on. 
If the 
051227 
is configured 
for voltage 


Pass-Through 
operation, 
then the DC-to-DC 
converter 
will remain disabled 
and voltage on the VDCO line will be 


switched to the VCCOl pin immediately 
following 
the de- 


tection of an active transition 
on a stimulus 
input. 


Initially, when VCC01 is off, the INTI ACK pin is collapsed 
to ground. 
At the time that voltage 
is switched 
to the 


VCC01 output pin during kickstarting, 
the INT/ACK 
pin 
will be latched such that it will remain in a low state. This 
signals the microcontroller 
that a power on reset has oc- 


curred. 
The OFF1, 
ON2IOFF2, 
and ON3IOFF3 
inputs 


are all ignored 
until the microcontroller 
acknowledges 
this power on reset condition. This acknowledgement 
is 


performed 
via the same INT/ACK 
pin, which also per- 


forms 
the function 
of an interrupt 
acknowledge 
input. 
This is made possible 
due to the fact that the pin has a 


weak NMOS pulldown 
which forms a latch. When INTI 
ACK is externally 
driven with a sufficiently 
strong high 


signal 
(as described 
in the "Electrical 
Characteristics" 
section) 
the state of the latch will be switched 
and as a 


result the interrupt 
condition 
will be reset. 


After the power 
on reset interrupt 
has been acknowl- 
edged and the DS1227 
is in a power on condition, 
the 
TNTIACK pin will be again taken low to signal the detec- 
tion of active signalling 
on the ON1 or SENSE 
inputs. 


Further activity on the RXIN input will not cause a sub- 
sequent 
interrupt 
condition. 
The 
INT/ACK 
can be re- 


turned to its high (reset) state again by externally driving 
it with a sufficiently 
strong high signal. 


The OFF1 input is used to turn off the VCC01 output un- 
der software 
control. 
It is typically 
interfaced 
to the sys- 


tem microcontroller 
via a port pin configured 
as an out- 


put. As noted above, it is active only when VCC01 is on 
and INT/ACK 
has been set high. 


STIMULUS 
INPUTS 
ON1 is a simple TTL-Ievel compatible 
input which is de- 


signed to detect a negative-going 
edge. VCC01 is kick- 
started whenever 
an active edge is detected on this pin. 


The RXIN input can be used to initiate the kickstarting 
action 
in response 
to the detection 
of incoming 
serial 
data. In this configuration, 
the RXIN pin is interfaced 
to 
an incoming 
serial data line, typically 
from an RS232 


transceiver. 
RXOUT is the corresponding 
output and is 
used to route the serial data to the microcontroller. 
RXIN 
remains 
internally 
disconnected 
from 
RXOUT 
until 


VCC01 is powered on. Atthattime, 
the two lines are con- 
nected and serial data is passed straight through the de- 


vice to the microcontroller. 


The SENSE pin is intended to be connected 
to an exter- 


nal sensor 
circuit which is powered 
from VCC04. This 


circuit is then momentarily 
powered 
from the Kickstart- 


er's VCC04 output in response to a negative going edge 


applied to the ON4 input. V CC04 will stay powered for an 
amount 
of time 
determined 
by the 
circuitry 
on the 
MODE4 
pin. 
During 
the time 
that 
VCC04 is on, the 


SENSE pin has an internal pulldown 
device which is ac- 


tivated. SENSE is sampled just prior to the VCC04 out- 
put being disconnected. 
If SENSE 
is externally 
driven 


high (V1H) at this time, it kickstarts 
VCC01 power. Any 


time that VCC04 power is off, the SENSE pin appears as 
a high impedance 
to external 
circuitry. 


The amount 
of time that VCC04 is on is determined 
by 
the configuration 
ofthe MODE4 pin. MODE4 is intended 


to either be tied high (typically 
to V DCO)or tied to an ex- 


ternal capacitor. 
The VCC04 on time is thereby 
deter- 
mined 
either 
by the 
amount 
of time 
between 
falling 


edges on ON4 or by the value of the capacitor. 


Ifthe MODE4 pin is tied high atthetime 
that ON4 is acti- 


vated, then VCC04 will remain on until the next falling 
edge is detected 
on ON4. Figure 5 illustrates 
the timing 


associated 
with this mode of operation. 
If the Kickstarter 
is also 
configured 
for boost 
regulation 
and 
VCC01, 


VCC02, and VCC03 are turned off, the DC-DC converter 
will be briefly enabled 
so that +5V will be supplied 
on 
VCC04 for the duration 
of the time that it is on. 


The alternative 
MODE4 
configuration 
is illustrated 
in 
Figure 6A. As shown in the figure, it is recommended 
for 


most 
applications 
that 
a large 
resistor 
also 
be con- 
nected between 
MODE4 
and ground 
in addition 
to the 


capacitor. 
For the configuration 
shown, the MODE4 pin 
will be sensed 
low by the Kickstarter 
just following 
the 


negative-going 
edge at ON4. Following this condition, 
a 
constant 
current specified 
as IM40N is supplied 
out of 
the MODE4 pin. This will cause the voltage on MODE4 


to rise linearly. VCC04 will remain on until the voltage on 
MODE4 reaches a threshold 
specified 
as VM40FF 
(ap- 


proximately 
0.5 Voco). 
At this time, VCC04 will be shut 
off. Atthe same time, the constant current source on the 
MODE4 pin will be disconnected 
and an internal 
resis- 
tive element (specified as RM40IS) will be connected 
be- 


tween the MODE4 pin and ground. 
This internal 
resis- 


tive 
element 
along 
with 
any external 
resistance 
will 
cause the voltage 
on the capacitor 
to decay exponen- 


tially until it reaches a threshold 
specified as V M40lS (ap- 
proximately 
0.1 Voco). 
When this condition 
is reached, 


the internal resistive element will be disconnected, 
and 
the MODE4 pin will appear as a high impedance 
until the 
next active transition 
occurs on ON4. The external 
re- 


sistor (if present) will then cause the voltage on MOOE4 


to further decay until it reaches ground or until the next 


ON4 negative 
transition, 
whichever 
comes first. 


When MOOE4 is initially grounded 
as described 
above, 


V CC04 power is switched from the V oco 
pin, regardless 


of whether or not V CC01 , V CC02, or V CC03, are powered 
on. This means that V Coo4 will be switched with the volt- 
age present on Vooo, 
which could be from +JV to +5V 


depending 
on the configuration, 
input battery 
voltage 


used, and whether 
or not V CC01, 
V CC02, or V Coo3 
are 
switched 
on. 


The above described 
sampling 
operation 
of V CC04 and 
SENSE 
in response 
to ON4 also takes place when a 


kickstart 
has 
already 
occurred 
and 
V CC01 
is on. 
If 
SENSE 
is found to be active in this condition, 
an inter- 


rupt will be signalled 
on the INT/ACK 
pin. 


MICRO ENERGY 
MANAGEMENT 
In addition to the kickstarting 
features described 
above, 
the OS1227 allows sections of system circuitry to be in- 
dividually 
powered 
up or down under command 
of the 
microcontroller. 
This capability 
is referred to as the Mi- 


cro Energy 
Management 
feature of the OS1227. 


V CC02 and V Coo3 
are auxiliary 
power 
supply outputs 
which may be switched 
on or off via the ON2IOFF2 
and 


ON3/0FF3 
pins, 
respectively. 
The 
ON2IOFF2 
and 
ON3/0FF3 
control pins are intended 
for connection 
to 
two microcontroller's 
port pins configured 
as outputs. 
The corresponding 
V coo 
output pins can then betumed 


on or off as desired under control of the system applica- 


tion software. 


The ON2IOFF2 
and ON3/0FF3 
inputs are level acti- 


vated. The corresponding 
V coo 
output therefore 
turns 


on when the on/off pin is high and off when 
it is low. 


These 
inputs are active only if the V CC01 output is on 
and the INT/ACK output has been setto a high state sig- 


nalling a power on reset condition. 


When V CC02 or V CC03 are turned on, they will remain 
on until the corresponding 
control input is taken low by 


the software. This is true even if the OFF1 input is taken 


to its active low state at the time that either ON2IOFF2, 
ON3IOFF3, 
or both, are high. 


Once 
OFF1 
is 
activated, 
the 
current 
states 
of 
ON2IOFF2 
and ON3/0FF3 
are internally 
latched 
and 


further activity on these pins is ignored. If both ofthe cor- 
responding 
outputs (VCoo2 and V CC03) are turned off at 
this time and boost operation 
has been selected, 
then 


the internal oscillator 
is killed and the OC-to-OC conver- 


ter will be shut down. If either V Coo2 
and/or V CC03 are 
left switched 
on when OFF1 is activated, 
they will re- 


main switched on even after V Coo1 has been turned off. 
If the OS1227 has been configured 
for boost operation, 


the DC-to-DC 
converter 
will remain operational 
during 


the entire time that V CC01 is turned off so that +5 volts 
will continue 
to be supplied 
on either or both of these 
output pins. These pins can be shut off only when kick- 


starting 
occurs 
once again and V Coo1 
is switched 
on 
and INT/ACK 
has been set high. 
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BOOST 
MODE OPERATION 
The DS1227 
Kickstarter 
incorporates 
all of the neces- 


sary control and power switching 
functions 
required for 


its +3V to +5V step-up DC-to-DC converter. These func- 
tions 
include 
a bandgap 
reference, 
oscillator, 
voltage 


comparator, 
catch diode 
and an N-channel 
MOSFET. 


The only external components 
required are an output fil- 


ter capacitor 
and a low cost inductor. The block diagram 
shown in Figure 7 illustrates 
the DC-to-DC 
converter. 


When kickstarting 
occurs from an initial powered 
down 


state (i.e., VCOOl, VCC02, and V CC03 turned off), an in- 
ternal 
start 
sequence 
is initiated 
within 
the 
DSl227. 


During this sequence, 
the VCCOI output remains 
shut 
off and the BOOST pin is sampled 
in order to determine 
if the DSl227 
is configured 
for boost mode operation. 
If 


BOOST 
is low, then boost mode operation 
is enabled 
and the DC-to-DC 
converter 
is started. 


The internal 
DC-to-DC 
converter 
is started by enabling 
the on-chip 
40 KHz oscillator. 
It then begins to build up 


the voltage on the V 000 filter capacitor. 
Internal counter 
logic insures that the DC-to-DC 
converter 
stays in start 
mode for a minimum 
of six clock 
periods 
(nominally 


150 J.1S @ 40 KHz). After this initial delay time, the Vdco 
output is monitored 
by the internal 
Error Comparator 
as 


it slews up to VOCON. As long as the Voco 
voltage 
re- 


mains below the preset value, the Error Comparator 
will 
be switched 
high and the internal 40 KHz oscillator 
will 
be connected 
to the gate of the VOCI driver. 


The VOCI driver 
is a large N-channel 
MOSFET 
with a 
typical ON resistance 
of less than 4 Ohms and is capa- 
ble of supplying 
a peak current of 450 mA. The output 


device 
is turned 
on during 
each ON half-cycle 
gener- 
ated 
by the 
internal 
square-wave 
oscillator, 
and 
is 
turned off during each OFF half-cycle. 
During each ON 
half-eycle, the currentthrough 
the inductor rises linearly, 


storing 
energy 
in the coil. When 
the output 
device 
is 
turned 
off, the external 
inductor's 
magnetic 
field 
col- 
lapses, 
and the 
voltage 
across the inductor 
reverses 
sign. The voltage 
at VDC1then 
rises until the internal 


diode is forward 
biased, 
delivering 
power to the VDco 
output. The converter 
is thereby 
powered 
from its own 
VDco output. This is often referred to as "bootstrapped" 


operation, 
since the circuit figuratively 
"lifts" itself up. In 
order to guarantee 
that the Kickstarter 
can bootstrap 
it- 


self up to operating 
voltage, the V OCIvoltage must be at 
the minimum 
level of V DCISUas listed in the DC charac- 


teristics 
section 
of this data sheet. 


When the voltage 
on VDoo rises to the VDCON thresh- 
old, the internal 
signal 
called 
"HIENUF" 
will be active 


and the VCool 
PMOS device 
is switched 
on. As noted 
above, internal circuitry 
insures that this device will not 
be switched on for a minimum 
of 6 clock cycles from the 


time that the DC-to-DC 
converter 
is started. 
However, 


since the recommended 
values forthe external LC com- 


ponents 
result in a time constant 
which is much longer 


than six cycles, the actual slew rate will in practice 
be 


much longer than this delay time. 


If loading of the VCOOoutputs causes VOCOto drop be- 
low VDooFF the OS1227 will deactivate 
HIENUF 
and 


the VCOOl PMOS 
device 
as well as the other 
VCCo 
PMOS devices 
will be switched 
off. The Voco 
voltage 


will then be monitored 
for the V DCONtrip point before re- 
connecting 
the load. As a result, the power control regu- 


lation loop could oscillate between these two states until 
the VCCOI node had sufficient 
charge to remain above 
the VDooFF threshold. 
To prevent 
this from occurring, 
the value of the filter capacitor 
must be sufficiently 
large. 


For large capacitive 
loads on V CCOI the output may dip 
below VOCOFFas a result of charge sharing and a larger 
regulation 
capacitor 
at Voco 
may be required. 
For large 
resistive 
loads the inductance 
and capacitance 
values 
may need to be adjusted 
using a smaller 
inductor value 


and large capacitance. 
In order not to violate the peak 
V DCIcurrent it may be necessary 
to use the external os- 


cillator 
OSCEXT 
to drive 
an additional 
switch mode 
boost regulator, 
as shown in Figure 8. 


Following 
the above described 
start sequence, 
normal 


boost 
operation 
is performed 
by the converter. 
Voco 
output voltage is constantly 
monitored 
by the error com- 
parator. When V dco voltage drops below the preset val- 
ue, the error 
comparator 
switches 
high and connects 


the internal 40 KHz oscillator to the gate of the VOCI out- 
put driver. When the output voltage reaches the desired 


level, the error comparator 
inhibits the VOCI output driv- 
er until the load on VCCOI discharges 
the output filter ca- 
pacitor to less than the desired 
output level. 


INDUCTOR 
SELECTION 
The 
available 
output 
current 
from 
the 
Kickstarter's 
on-chip DC-DC boost converter 
is a function of the input 
voltage, external 
inductor value, output voltage 
and the 
operating frequency. 
For most applications, 
the inductor 


is the only design variable since the internal oscillator 
is 
preset to a fixed value of 40 KHz. The proper 
inductor 
must have the following 
characteristics: 


1) the correct 
inductance 
value must be selected. 


2) the inductor must be able to handle the required peak 


currents. 


3) the inductor must have acceptable 
series resistance 


and must not saturate. 


When 
the internal 
N-channel 
MOSFET 
turns on, the 


current through 
the inductor 
rises linearly since: 
* = t 
where 
L is the 
inductance 
value 


At the end of the on-time, 
toN. the peak current, 
IpK is: 


V tON 
1 
IpK = -L- 
where: 
tON = 2fo 
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The energy 
in the inductor 
is: 


L IpK 2 
El = -2- 


At maximum 
load this cycle is repeated 
to (typically 
40 


KHz) 
times 
per 
second, 
and 
the 
power 
transferred 
through the coil is PL = fo X El. Since the coil only sup- 


plies the voltage 
above the input voltage: 


Pl 
lOUT = VOUT - 
V1N 
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) 


~~LSAL 


HIENUF 


+ 
+3V -l 


The DC-DC converter's 
output current is provided 
both 


by the inductor 
and directly from the battery. If the load 
draws less than the maximum 
current, the VOCI n-chan- 


nel MOSFET 
is turned on only often enough to keep the 
output voltage 
at the desired 
level. 


If the selected 
inductor has too high a value, the DS 1227 
will not be able to deliver the desired output power, even 


with the MOSFET 
turned 
on for every oscillator 
cycle. 


The available 
output power can be increased 
by either 
raising 
the input voltage 
or lowering 
the inductance. 
This causes 
the current to rise at a faster rate, and re- 


sults in a higher peak current at the end of each cycle. 


The available 
output power increases 
since it is propor- 
tional to the square 
of the peak inductor 
current. 
The 


maximum 
inductance 
therefore 
is: 


V1N 2 
L 
--- 
MAX 
- 
8 fo PL 


. 
L Ip~ 
fo 
since: 
PL = 
2 


The required 
output 
power must include what is dissi- 
pated in the forward drop of the catch diode and each of 


the VCC01, VCC02, and VCC03 pass transistors. 
This 
can be expressed 
as follows: 


POUT 
= VF loUT + (I0UT12 RON1 + IOUT22 R002 + 


IOUT32 RON3 + IOUT42 RON4) + VOUT lOUT 
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Veci 
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VCC02 


VCC03 


BOOST 


GND 


where: 


lOUT 
IOUT1+ IOUT2+ IOUT3+ IOUT4 


If the inductance 
value 
is too low, the current 
at Veci 
may rise above the maximum 
rating. The minimum 
al- 
lowed inductor value is expressed 
by: 


V1N 
LM1N = 
2 f 
I 
(IMAX + 450 
mAl 
o 
MAX 


TYPES OF INDUCTORS 
The following 
is a brief discussion 
of various types of in- 
ductors 
which may be typically 
used with the DS1227 
Kickstarter 
to facilitate 
boost 
mode operation. 
Table 1 


lists some typical manufacturers 
of these types of induc- 


tors. Table 2 summarizes 
performance 
of the circuit for 
various 
inductors. 


Molded Inductors 
These are cylindrically 
wound coils which look similar to 
1-watt resistors. 
They have the advantages 
of low cost 
and ease of handling, but have higher resistance, 
higher 


losses, and lower power handling 
capability 
than other 
types of inductors. 


Potted Toroidal 
Inductors 
A typical 
1 mH, 0.82 ohm potted toroidal 
inductor 
(Dale 
TE-3Q4TA) 
is 0.685 
in diameter 
by 0.385 
high and 


mounts directly 
onto a printed circuit board by its leads. 


Such devices 
offer high efficiency 
and mounting 
ease, 
but at a somewhat 
higher cost than molded 
inductors. 


Ferrite Cores (Pot Cores) 
Pot cores are very popular as switch-mode 
power sup- 


ply applications 
since they offer high performance 
and 
ease of design. The coils are generally wound on a plas- 


tic bobbin, 
which 
is then placed between 
two pot core 
sections. 
A simple clip to hold the core sections together 


completes 
the inductor. Smaller pot cores mount direct- 


ly onto printed 
circuit boards 
via the bobbin 
terminals. 


Cores come in a wide variety of sizes often with the cen- 


ter posts ground 
down to provide 
an air gap. The gap 
prevents 
saturation 
while accurately 
defining the induc- 


tance per turn squared. 


Pot cores are suitable for all DC-DC converters, 
but are 
usually used in the higher power applications. 
They are 


also useful for experimentation 
since it is easy to wind 
coils onto the plastic bobbins. 


Toroidal Cores 
In volume production, 
the toroidal 
core offers high per- 
formance, 
low size and weight, and low cost. They are, 


however, 
slightly 
more difficult 
for prototyping, 
in that 
manually 
winding 
turns onto a toroid 
is more tedious 


than on the plastic bobbins 
used with pot cores. Toroids 
are more efficient for a given size since the flux is more 


evenly distributed 
than in a pot core, where the effective 
core area differs 
between 
the post, side, top, and bot- 


tom. 


Since it is difficult to gap a toroid, 
manufacturers 
pro- 


duce toroids 
using a mixture 
of ferromagnetic 
powder 


(typically 
iron or Mo-Permalloy 
powder) 
and a binder. 


The permeability 
is controlled 
by varying the amount of 
binder, which 
changes 
the effective 
gap between 
the 


ferromagnetic 
particles. 
Mo-Permally 
powder 
(MFP) 
cores have lower losses and are recommended 
for the 


highest 
efficiency, 
while 
iron powder 
cores 
are lower 
cost. 


TYPE 
TYPICAL 
PART # 
DESCRIPTION 
MANUFACTURER 


Molded 
Dale 
1HA-104 
500 J.1H,0.5 ohms 


.. 
Cadell-Burns 
7070-29 
220 J.1H,0.55 ohms 
.. 
Gowanda 
1B253 
250 J.1H,0.44 ohms 


.. 
Nytronics 
WEE-470 
470 J.1H,10 ohms 


.. 
TRW 
LL-500 
500 J.1H,0.75 ohms 


Potted Toroidal 
Dale 
TE-3Q4TA 
1 mH, 0.82 ohms 


.. 
Gowanda 
05OAT1003 
100 J.1H,0.05 ohms 
.. 
TRW 
MH-1 
600 J.1H.1.9 ohms 


.. 
Torotel Prod. 
PT 53-18 
500 uH, 5 ohms 


Toroidal Core 
Allen Bradley 
T0451S100A 
500 nHfT2 


.. 
Siemans 
B64290-K38-X38 
4 J.1H1T2 


.. 
Magnetics 
555130 
53 nHIT2 


Ferrite Core 
Stackpole 
57-3215 
14mmx8mm 
.. 
Magnetics 
G-41408-25 
14 x 8, 250 nHfT2 


Note: 
This 
list does 
not constitute 
an endorsement 
by Dallas 
Semiconductor 
and is not intended 
to be a 
comprehensive 
list of all manufacturers 
of these components. 


VIN 
VOCO 
lOUT 
EFF. 
INDUCTOR 


(V) 
(V) 
(mA) 
(%) 
PART # 
uH 
Ohms 


2 
5 
5 
78 
CB 6860-21 
470 
0.4 


2 
5 
10 
74 
G 1B253 
250 
0.44 


2 
5 
15 
61 
G 1B103 
100 
0.25 


3 
5 
25 
82 
CB6860-21 
470 
0.4 


3 
5 
40 
75 
CB7070-29 
220 
0.55 


Note: 
CB = Cadell-Burns, 
NY (516) -746 
-2310 
G = Gowanda 
Electronics 
Corp., NY (716) - 532-2234 
Other manufacturers 
listed in Table 1. 


OUTPUT 
FILTER CAPACITOR 
In boost regulation 
mode, the OS1227's output voltage 


ripple on V DCa has two components, 
with approximate- 


ly 900 phase difference 
between them. One component 
is created 
by the 
change 
in the 
capacitor's 
stored 


charge with each output pulse. The other ripple compo- 
nent is the product 
of the capacitor's 
charge/discharge 
current and its ESR (Effective 
Series Resistance). 
With 
low cost aluminum 
electrolytic 
capacitors, 
the ESR pro- 


duced ripple is generally 
larger than that caused by the 


change 
in charge. 


V1N 
V ESR = 
IpK x ESR 
= 
2Lf 
x ESR (Volts 
P - 
p) 
o 


Where VIN is the coil input voltage, 
L is its inductance, 
f 
isthe oscillator frequency, 
and ESR is the equivalentse- 


ries resistance 
of the filter capacitor. 


The output ripple resulting from the change in charge on 
the filter capacitor 
is: 


Q 
VdQ = C where, 
Q 


Where 
tCHG and tDiS are the charge 
and discharge 
times for the inductor 1/2fa can be used for nominal cal- 
culations). 


High quality 
aluminum 
or tantalum 
filter capacitors 
will 


minimize 
output ripple, even if smaller capacitance 
val- 


ues are used. Best results at reasonable 
cost are typi- 
cally achieved in the 100 to 500 J1Frange, in parallel with 


a 0.1 J1Fceramic 
capacitor. 


OSCEXT 
FUNCTIONS 
The OSCEXT 
pin is connected 
to the internal 
40 KHz 


oscillator 
(nominal frequency). 
When Boost mode is en- 
abled (BOOST = 0) and the OC-to-OC 
converter 
is run- 


ning, OSCEXT 
is active at the same time whenever 
the 
error comparator 
is switched 
high, Le., whenever 
the in- 


ternal oscillator 
is enabled to the gate of the V DCIdriver. 


In this configuration 
it may be used to drive an auxiliary iDI 
switch 
mode boost regulator 
as shown 
in Figure 8. In 
I 
this circuit, 
OSCEXT 
drives an external 
NMOS switch 
with its drain pin connected 
to an additional 
inductor and 


filter capacitor 
as well as an external 
catch diode. 
The 


amount 
of supply current which can be realized 
at the 
+5V output is determined 
by the power ratings ofthe ex- 


ternal 
components. 
Through 
proper 
selection 
of the 
these 
components, 
increased 
supply 
current 
can be 


realized than is possible using the Kickstarter's 
internal 
VDC1driver and catch diode. 


When the Pass-Through 
mode is enabled (BOOST = 1) 


and at least one of the Vcca outputs is switched 
on, the 
OSCEXT pin will be continuously 
driven with the 40 KHz 


frequency. 
In this configuration 
this pin could potentially 
be used to generated 
negative 
or doubled 
voltages 
as 


shown in Figure 9. 


VOLTAGE 
INVERTOR 
AND DOUBLER 
CONFIGURATIONS 
Figure 9 


DS1227 
KICKSTARTER 


DS1227 
KICKSTARTER 


APPLICATION 
BRIEF 
The schematic 
shown in Figure 
10 illustrates 
a typical 


application 
of the OS1227 Kickstarter 
in a microcontrol- 
ler-based, 
battery 
powered 
system. 
Together 
with the 
Kickstarter, 
the system 
incorporates 
a OS5000FP 
Soft 


Microcontroller, 
a OS 1283 Watchdog 
Timekeeper, 
and 
a DS1275 
Line Powered 
RS232 Transceiver. 
Although 
the system 
is not designed 
to serve a specific 
applica- 
tion, this chip set could serve the majority 
of require- 
ments for many types of hand-held 
instruments. 


Using the illustrated 
configuration 
provides the following 


major features: 


• Permanently 
powered 
operation 
from a +3V 
source for many applications 


• Data and event logging with time stamp and 
date 


• Reprogrammable 
through 
RS232 
serial interface 


• Buttonless 
(autonomous) 
operation 
for many 
tasks 


COMPONENT 
DESCRIPTION 
The 
DS5000FP 
is an 8-bit 
microcontroller 
which 
is 
instruction 
set-compatible 
with the industry 
standard 


8051. It provides an embedded 
interfacet032 
Kbytes of 
nonvolatile 
static RAM which can be dynamically 
parti- 
tioned for program and data storage, and may be loaded 


at any time via the on-chip serial port. With properselec- 
tion of RAM and the backup lithium source, 
nonvolatile 


storage can be maintained 
for over 10 years in the ab- 


sence of Vcc. The DS5000FP 
offers the standard 
low 
power operating 
and standby 
modes 
(I.e., Idle, Stop). 


More importantly, 
sophisticated 
crashproof 
circuitry 
in 
conjunction 
with the lithium energy source allows it to re- 


tain its entire operating 
state for the duration 
of a power 
outage without 
drawing 
current from its Vcc line. 


Timekeeping 
is provided 
by the 
DS1283 
Watchdog 
Timekeeper. 
Incorporating 
a self-contained 
clock 
and 
calendar, 
the DS1283 
tracks 
hundredths 
of seconds, 


seconds, 
minutes, 
hours, 
days, 
date 
of the 
month, 
month, and years. When its chip enable 
is inactive 
(no 


read or write), 
the DS1283 
consumes 
extremely 
low 
current, typically 
500 nA. Two alarm functions 
are pro- 


vided: a time-of-day 
Alarm, and a watchdog 
alarm. The 
time-of-day 
Alarm can generate 
an interrupt pulse up to 
one week in advance of the current time. The watchdog 


alarm can produce an interrupt at regular intervals rang- 
ing from 
.01 seconds 
to 99.99 seconds. 
Both alarms 


function when the part is operating 
in low power standby 
mode. 


The OS1275 Line Powered 
RS232 Transceiver 
allows 


the instrument 
to communicate 
with the RS232 port on a 


host computer 
(e.g., COM port on an IBM PC). It oper- 
ates from a +5V supply 
and draws no power from the 
instrument's 
main 
energy 
source 
to create 
negative 


voltages. 
Instead, 
it steals 
power 
from the incoming 
RXO line to generate the negative voltages needed dur- 


ing transmission. 


INSTRUMENT 
OPERATION 
A common 
requirement 
of instruments 
is event logging 


with time stamp and date. The Oallas chip set provides 
this 
capability 
using 
the 
OS5000 
and 
OS1283. 
The 


OS 1283 interfaces directly to the OS5000FP embedded 
bus, and may be accessed 
by CE2.ln 
this way, valuable 


port pins are conserved. 
Events can be recorded by the 
microcontroller 
and logged 
in RAM with the date and 


time. In the absence 
of V cc. the data will be retained in 


RAM by the backup 
lithium cell. The same energy cell 
provides 
backup to the OS 1283, so that timekeeping 
is 


maintained 
in the absence 
of a primary energy source. 
Therefore, 
events may be time stamped and dated with 
confidence 
that the correct time has been maintained. 
Backup 
lithium 
current 
is managed 
by the OS5000FP 


and is distributed 
from the Vceo line in the absence 
of 


Vcc· 


PERMANENTLY 
POWERED 
OPERATION 
In order to achieve 
permanently 
powered 
operation, 
Oallas Semiconductor 
uses several 
techniques 
which 


conserve 
the life of a primary 
energy source. 
Rrst, the 
illustrated 
chip set operates 
at extremely 
low power. 
These components 
are also capable of very low power 
data retention. 
Second, 
the crashproof 
circuitry 
of the 
OS5000 allows VCC to be removed and restored without 


disruption. 
This allows the energy management 
circuits 
ofthe Kickstarterto 
power down the microcontrollerdur- 
ing periods 
when it is unused. 
Since the OS1227 can 
monitor 
external 
events 
and wakeup 
the OS5000 
as 
necessary, 
the microcontroller 
and other circuitry 
may 
remain in low power data retention 
mode until needed. 
The OS5000, 
RAM, and OS1283 will be backed up via 


the button cell as show in Figure 1. Finally, the Kickstart- 


er allows software-controlled 
powering 
of auxiliary 
cir- 
cuits when tasks require them. 


Low operating 
power is a basic requirement 
of battery- 
operated 
systems. 
The illustrated 
Oallas chip set can 


perform 
most instrument 
functions 
using minimal 
pow- 


er. Using a 3.57 MHz crystal, the circuit in Figure 1 will 


draw approximately 
8 mA during microcontroller 
opera- 
tion. When the Kickstarter 
turns off the OS5000, the cir- 


cuit draws approximately 
5 flA from the primary energy 


source. 
If a similar configuration 
were created 
with an 


ordinary 
CMOS 
microcontroller 
in stop mode, the cur- 
rent could be as high as 55 flA. 
Idle mode operation 


would consume 
approximately 
3 mA, which would ex- 


cessively 
drain a primary power source over extended 
periods. The Oallas low power chip set provides 
a ten- 


to-one improvement 
over previously 
available 
alterna- 
tives. 


Achieving 
the 
lowest 
power 
instrument 
requires 
the 
OS1227 
Kickstarter. 
Using the Kickstarter, 
low power 


operation 
is achieved by powering 
down the microcon- 
troller. When 
this occurs, 
the OS5000 effectively 
con- 
sumes zero power. RAM and key registers 
are backed 


by the lithium button cell, with no power draw from Vcc. 
When a task must be performed, 
the Kickstarter 
powers 


up the OS5000 to execute a function and powers it down 
when the function 
is complete 
(under 
software 
direc- 
tion). The period for which 
power 
remains 
on is mini- 


mized in this way. Since most tasks require minimal pro- 
cessing time with long periods of waiting, the instrument 


may remain in a low power data retention 
mode for the 
majority of time. Therefore, 
even if an operator 
interface 


is necessary, the microcontroller 
can remain on for milli- 


seconds 
(or microseconds) 
to perform 
a task, and re- 


main off for the seconds 
between 
operations. 


The ability to react to external stimuli allows the instru- 


ment to operate 
autonomously 
for many applications. 


Fundamental 
to this operation 
is the kickstart caused by 
external stimuli. The following 
section describes 
the 0p- 


eration of the Kickstarter 
with respect 
to four different 
stimuli. 


KICKSTARTING 
OPERATION 
The OS 1227 receives primary power from a +3V lithium 
battery. Prior to a kickstart, 
battery voltage is present on 


Voco, 
which is the main voltage output. When the sys- 
tem receives a kickstart stimulus. 
an on-chip boost reg- 


ulator raises Voco 
to +5V. Upon completion 
of power 
up, +SV is switched 
to the OS5000 on VCC01. Prior to 
kickstart, 
no power was supplied 
to this line. 
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The schematic 
in Figure 1 demonstrates 
four kickstart 


stimuli. They are real time clock alarm, R5232 incoming 


data, a sensor input, and a user switch. 
During the low 
power standby prior to kickstart, Vcco from the 055000 
provides 
battery power 
to the RAM and real time clock 


from the button 
cell. Voco 
supplies 
the R5232 
trans- 


ceiver. While operating 
on battery power, the RTC can 
still issue alarms. If a time of day alarm is programmed, 


INTA will be taken low by the RTC when the alarm oc- 


curs. Th is is connected 
to ON 1, and issues a Kickstart. 


Incoming 
R5232 
activity 
will allow the transceiver 
to 
Kickstart the 051227. 
Following 
the initial interrupt, 
all 


additional 
R5232 
data 
is passed 
through 
the 
RXIN/ 


RXOUT pins of the 051227 
to the 055000 
without fur- 
ther action. In this way, the instrument 
can collect a table 


of data and dump itto a PC for analysis when necessary. 
5ince 
the 
instrument 
will 
kickstart 
when 
it detects 
R5232 communication, 
it is unnecessary 
for an opera- 
tor to take further action. Enough time should be allowed 


for the 
055000 
to complete 
a power-on 
reset before 


sending 
meaningful 
data. 


Two additional 
methods 
of kickstarting 
are illustrated. 


One method involves the use of a sampled sensor. A pe- 
riodic 
pulse 
(the watchdog 
alarm) 
from 
the 
051283 


~us~ 
VCC04 to be applied to the LED. For example. 
thiS might occur every 250 ms. It remains on for the time 


it takes to charge the capacitor 
on Mode4 to 1/2 Voco 
(1.5V). In this example, 
the on period is approximately 


75 fJS9C. Just prior to removing V CC04,the sense line is 
sampled. 
If the 
LED 
light path to the 
photodiode 
is 
blocked, 
the sense line will be high and the system will 
be kickstarted. 
If the light path is clear, the sense line will 
be low, and nothing will happen. This facilitates 
check- 


ing for the presence 
of an 10 card in a reader. In the other 
method a user switch, which is momentarily 
closed, will 
start the system. This is tied to ON1 in a wired-OR 
con- 
figuration. 
All of the above 
kickstart 
stimuli 
cause the 


boost 
regulator 
to raise Voco 
and turn on VCC01' In 
summary, 
the four kickstart 
stimuli are: 


1) lime 
of Day Alarm - INTA goes low and Kickstarts 


VCC01. 


2) R5232 
ActiVity - Powers up VCC01 and routes all 
R5232 straight through 
to the 055000. 


3) INTB goes low periodically. 
VCC04turns on, and the 
sense line is sampled. 
If high. a kickstart 
occurs. 
If 
low, no action. 


4) A user switch momentarily 
pulls ON1 low and kick 


starts. 


Although 
the user switch is easily implemented. 
it may 


be unnecessary. 
By allowing the instrument 
to power up 


and determine 
the cause of the Kickstart, it is possible to 


achieve buttonless 
operation 
in many applications. 
Au- 


tomatic 
response 
allows the instrument 
to function 
au- 
tonomously 
and save power by turning 
off unused 
cir- 


cuits. 


Once the 055000 
receives power, it must read the INTI 


ACK line (tied to INTO). A power-on 
condition 
causes 


this signal to be low. The 055000 
port pin should then 
acknowledge 
power 
up by driving 
this line high. This 


recognizes 
the interrupt and enables the kickstarter 
for 
further activity. The 055000 
may now turn on auxiliary 


loads VCC02and VCC03 using ON/OFF 
2 and 3 (tied to 
any port pins). These auxiliary 
supplies 
may supply cir- 
cuits which are not always necessary 
(e.g. an AID con- 


verter). 
Peripheral 
circuits 
remain powered 
down until 
needed. After an operation 
is complete, 
the 055000 
can 


tum off the auxiliary circuits. When processing 
of a task 
is complete, 
it may turn itself off using OFF1 .An applica- 


tion may require that an auxiliary circuit remain on when 
the microcontroller 
is off. This might occur with an LCD 
display or dual slope AID converter. 5incethedual 
slope 
AID ~kes 
a relatively long period to convert (40-50 m5), 
the mlcrocontroller 
may be powered down while waiting. 


Since the INT/ACK 
line is tied to INTO, additional 
kick- III 
start stimuli which occur while VCC01 
is on will cause 
the 
055000 
to receive 
an interrupt. 
This 
allows 
the 
055000 
to take action for specific 
conditions. 


Precautions 
against 
excessive 
current drain are taken 


in this application. 
For example, 
the data input to the 
051275 
R5232 transceiver 
is tri-stated 
when VCC01 is 


off. This is necessary 
to prevent a high signal from driv- 
ing the 
R5232 
bus and consuming 
power 
while 
the 
055000 
is off. 5imilar 
precautions 
should be taken by 
the user in designing 
systems with switched power sup- 


plies. 


ABSOLUTE MAXIMUM RATINGS • 
Input Voltage on any Pin Relative to Ground 
VOCI Peak Input Current 
Power Dissipation 
Plastic DIP (derate 7.41 mW/oC above +500C) 
Small Outline 
(derate 12.5 mWfOC above +500C) 
Operating 
Temperature 
Storage Temperature 
Lead Soldering 
Temperature 


-0.3 to 7.0V 
450 mA 


-555mW 
-937mW 
0° to +700C 
-55°C to + 12SOC 


260°C for 10 sec. 


• This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
outside of 
those indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating conditions 
for extended 
periods 
of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Startup Voltage 
VOCISU 
1.8 
V 
1 


VOCO Voltage Threshold 
for 
VDCON 
4.38 
4.50 
4.62 
V 
Vcco 
Turn..QN 


VOCO Voltage Threshold 
for 
VOCOFF 
3.00 
V 
V cco Turn-OFF 


operati-(' 
Supply Current 
Icc 
(BOOStO) 
1.5 
3.0 
mA 
4 
(BOOS 
=1) 
0.5 
1.0 
mA 
2 


Standby 
Supply 
lsa 
200 
nA 


V CCOI DC Source Current 
ICCOI 
100 
mA 
2,7 


(VCCOl = Voco 
-o.25V) 


VCC02.VCC04 
ICC02 
50 
mA 
2. 7 
DC Source 
Current 
1CC04 
(VCC02. VCC04 = Voco 
- 0.25V) 


V CC03 Source 
ICC03 
10 
mA 
2. 7 
Current 
(VCC03 = Voco 
- 0.25V) 


V CC01. VCC02. V CC03. V CC04 
VOUTB 
4.75 
5.00 
5.25 
V 
1.4 
Voltage 


V CC01. VCC02. VCC03. VCC04 
VOUTP 
Voco 
V 
2 
Voltage 
-0.25 


V CC04 Voltage 
VOUT4 
Voco 
V 
-0.25 


V CCOI ON Resistance 
RVCCOI 
2.5 
Ohms 


V CC02. VCC04 ON Resistance 
RVCC02.4 
5.0 
Ohms 


V CC03 ON Resistance 
RVCC03 
25 
Ohms 


Efficiency 
80 
% 
1.8 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Line Regulation 
Vcco 
0.4 
% 
1 


+0.5VCCO < +Vs < Vcco 


Oscillator 
Frequency 
40 
KHz 


Oscillator 
Duty Cycle 
50 
% 


OSCEXT 
ON Resistance 
RoSCEXT 
50 
75 
Ohms 


VOCI Driver ON Resistance 
RVOCION 
6 
12 
Ohms 
1 


(@ Ivoci = 100 mA) 


VOCI Driver OFF Leakage 
Cur- 
IVDCll 
30 
~ 
1 


rent (tA = 25° C) 


Catch Diode FOIWard Voltage 
VF 
1.0 
V 


Output 
Low Voltage, 
0.45 
V 


(OSCEXT, 
PWRON1) 
VOl 
10l= 
1.6mA 


Output High Voltage 
VOH 
2.4 
V 


(OSCEXT, 
PWRON1) 
IOH= -80 /lA 


100¥ Low Current 
Illl 
-1.0 
1.0 
~ 


(IN ,ON2IOFF2, 
------- 
ON3/0FF3, 
ON4, BOOST) 


Input Low Current 
IIl2 
-50 
~ 
6 
(ON1, RXIN) 


Output 
High Current 
IoH 
-400 
~ 


(PWRON1) 


Output 
Low Current 
(PWRON1) 
10l 
2.0 
mA 


RXIN Current 
IRXIN 
10 
mA 


(VRXIN - VRXOUT~ 500 mV) 


INT/ACK 
Input 
IACKT 
±2.0 
mA 
5 
Transition 
Current 


INT/ACK 
Input Leakage 
Current 
IACKl 
±200 
~ 
5 
0.0 ~ VIN~O.l, 
or VOCO 


- 0.1 ~ VIN ~ Voco 


SENSE 
Resistance 
(VCC04 ON) 
250 
KOhms 


MODE4 
Source 
IM40N 
10 
45 
80 
~ 
Current 
(MODE4 = 0 
when ON4 goes from 1 to 0) 


MODE4 
Source 
VM40FF 
0.5Voco 
Current 
Shutoff Voltage 


MODE4 
Discharge 
Resistance 
RM4DIS 
2 
KOhms 


(Following 
current 
source shutoff) 


MODE4 
Discharge 
VM4DIS 
O.lVDCO 
Resistance 
Shutoff Voltage 


NOTES: 


1. Applicable 
only when Boost mode operation 
is in effect. 


2. Applicable 
only when Pass Through 
mode operation 
is in effect. 


3. Valid when 2.5V S Voco S 5.0V. 


4. Measured 
with Boost Mode operation 
in effect; ICCOI = ICC02 = ICC03 = ICC04 = O. This value represents 
the 
amount of current drawn by the OS1227 itself during and does not include current supplied 
on the Icco outputs 
nor does if boost operator 
includes 
inefficiencies 
of OC-to-DC 
conversion. 


5. Input transition 
current on the INT/ACK 
pin is specified 
to indicate the amount 
of current reqUired to switch the 
pin from a high to a low or from a low to a high condition. 
Once the pin has switched 
states, then the leakage 
current specifICation 
is applicable. 


6. om- and RXIN have internal weak p-channel 
pull-up devices. 


7. When BOOST operation 
is in effect, the total combined 
current supplied 
out of V CC01, V CC02. V CC03, and 
VCC04 is limited by the VDCl peak current. 


8. Actual efficiency 
is dependent 
on external discrete 
component 
characteristics. 


DALLAS 
SEMICONDUCTOR 


051228 
+SV Powered Dual RS-232 
Transmitter/Receiver 


• Meets all EIA RS-232-C 
specifications 


• On-board 
voltage 
doubler 


• On-board 
voltage 
inverter 


• ± 30V input levels 


• ± 9V output levels with + 5V supply 


• Low-power 
CMOS 


• Pin-compatible 
with the MAX 232 


• Optional 
16-pin SOIC surface 
mount package 


DESCRIPTION 
The OS1228 is a dual RS-232-C 
Receiverrrransmitter 


that meets all EIA specifications 
while operating 
from a 
single, 
+5 volt supply. 
The 
OS1228 
has two internal 


charge pumps. One of the charge pumps is used to gen- 
erate +10 volts. The other is used to generate 
-10 volts. 


The OS1228 also contains four level translators. 
Two of 


the level translators 
are RS-232 transmitters 
which con- 


vert TTUCMOS 
inputs into ± 9V RS-232 outputs. 
The 
other two level translators 
are capable of operating with 


PIN ASSIGNMENT 


C1+ 
vcc 


v+ 
GND 


C1- 
T10UT 
C1+ 
vcc 


v+ 
GND 
C2+ 
R11N 
C1- 
TlOUT 


C2· 
R10UT 
C2+ 
R11N 


C2· 
R10UT 
v- 
TlIN 
v· 
T11N 


T20UT 
T21N T20UT 
T21N 


R2IN 
R20UT R2IN 
R20UT 


16-Pln DIP (300 MIL) 
Sea Mech. Drawing 
Sect 16, Pg. 1 


16-P1nSOIC (300 MIL) 
S••••Mech. Drawing 
Sect 16. 1'9.6 


PIN DESCRIPTION 
C1+.C1 
C2+.C2 


V+. V- 
T1IN. T21N 
T1 OUT, T20UT 


R1IN. R21N 
R10UT. 
R20UT 


VCC 
GNO 


Capacitor 
1 Connections 
Capacitor 
2 Connections 
± 10 Volts 


Transmitter 
In 
Transmitter 
Out 


Receiver 
In 
Receiver 
Out 


+5 Volts 
Ground 


up to ±30 
V inputs. 
The 
OS1228 
is suitable 
for all 


RS-232 
communications 
and 
is particularly 
valuable 
where higher voltage power supplies for RS-232 drivers 


are 
not available. 
The 
power 
supply 
section 
of the 


OS1228 supplies ± 10 volts from the V cc input. 


See the OS1229 data sheet for electrical 
specifications 


and operation. 


DALLAS 
SEMICONDUCTOR 
081229 
+SV Powered Triple RS-232 
Transmitter/Receiver 


DESCRIPTION 
The OS1229 
is a triple 
RS.232.C 
receiver/transmitter 
that meets all EIA specifications 
while operating 
from a 
single +SV supply. The OS1229 has two internal charge 
pumps which are used to generate ±1OV.The OS 1229 
also contains 
six level translators. 
three of which 
are 
RS_232 transmitters 
that convert TTUCMOS 
inputs into 
+9V RS.232 outputs. 
The other three level translators 


PIN ASSIGNMENT 


01 
vcc 


v+ 
GND 


01· 
TlOUT 
01 
VOO 
02+ 
RlIN 
v+ 
GND 


02- 
R10UT 
01· 
T10UT 


02+ 
R11N 
v· 
TlIN 
02· 
R10UT 


T20UT 
T21N 
v- 
TlIN 
T20UT 
T21N 
R2IN 
R20UT 
R2IN 
R20UT 
T30UT 
T3IN 
T30UT 
T3IN 
R3IN 
R30UT 


PIN DESCRIPTION 
C1+. C1- 
C2+,C2- 


V+, V- 
T1IN. T2IN, T31N 
T1 OUT, T20UT. 
T30UT 
R11N, R2IN. R31N 
R10UT, 
R20UT, 
R30UT 
Vcc 
GNO 


2O-P1n SOlO (300 MIL) 
s••Me<:h. Drawing 
Sect 
16. Pg. 6 


Capacitor 
1 Connections 
Capacitor 
2 Connections 
± 10 Volts 


Transmitter 
In 
Transmitter 
Out 
Receiver 
In 
Receiver 
Out 


+SVoIts 


Ground 


are RS.232 receivers 
that convert 
RS_232 inputs to SV 
TTUCMOS 
outputs. These receivers are capable of 0p- 


erating with up to ±SOV inputs. The OS1229 is suitable 
for all RS.232.C 
communications 
and 
is particularly 
valuable 
where 
higher 
voltage 
power 
supplies 
for 
RS.232 drivers are not available. The power supply sec- 
tion of the OS1229 supplies ±1OV from the V cc input. 


OPERATION 
The OS1229 
consists 
of three major sections: 
a triple 


transmitter, 
a triple 
receiver 
and a dual charge 
pump 
which generates 
± 1OV from the SV supply. 


CHARGE 
PUMP SECTION 
The dual charge pumps within the OS1229 are used to 


generate 
the voltages 
necessary 
for level conversion 
from TTUCMOS 
to RS-232. One charge pump uses ex- 


ternal capacitor 
C1 to double the Vcc input to + 1OV.The 
second charge pump uses external 
capacitor 
C2 t() in- 


vert the + 1OV to -1 OV.Capacitors 
C3 and C4 are used to 


filter 
the 
+1 OV and 
-10V 
power 
supply. 
The 
recom- 


mended size of capacitors 
C1-C4 is 22 J.1F but the value 


is not critical. Increasing 
the value of C3 and C4 will low- 


er the 
16 KHz ripple 
on the +1OV supplies 
and the 
RS-232 outputs. The value of C 1 and C4 can be lowered 
to 1 J.1F where size is critical. 


TRANSMITTER 
SECTION 
The three transmitters 
are CMOS inverters powered 
by 


the internal + 1OV supply. The input is TTUCMOS-com- 
patible. Each input has an internal750K 
pull-up resistor 
so that unused 
transmitter 
inputs 
can be left uncon- 
. 


nected. Unused transmitter 
inputs will force the outputs 


low. The open circuit output voltage swing is from + 10V 


to -10V. Worst-case 
conditions 
for RS-232-C 
of ±5V 
driving a 3K load are met at maximum 
allowable 
ambi- 


ent temperature 
and aVec 
level of 5.0V. Typical voltage 


swings of ±9V occur with outputs of 5K and Vcc equal to 


SV.The slew rate atthe output is limited to less than 30V I 
us and the power-down 
output impedance 
will be a mini- 


mum of 300 ohms with ± 2V applied to the outputs and 


Vcc at zero volts. The outputs are also short-circuit-pro- 
tected and can be short-circuited 
to ground indefinitely. 


RECEIVER 
SECTION 
Thethree 
receivers conform fully to the RS-232-C 
spec- 
ifications. 
The input 
impedance 
is between 
3K ohms 


and 7K ohms and can withstand 
up to ±30V with or with- 


out Vcc 
applied. 
The 
input 
switching 
thresholds 
are 


within the ±3V limit of RS-232-C 
specification 
with a VIL 
ofO:N 
and a VIHof2.4V. 
The receivers 
have 0.5 volts of 
hysteresis 
to improve 
noise rejection. 
The TTUCMOS 
compatible 
output of the receiver will be low whenever 
the RS-232 input is greater than 2.4 volts. The receiver 
outputwill 
be high when the input is floating or driven be- 


tween +0.8V and -30 V. 


+5V 


C4 


C1 
+5VTO 10V 
+10V 
22uF 


22uF 
VOLTAGE DOUBLER 


-10V 


C2 
+10VTO-10V 
C3 
22uF 
VOLTAGE INVERTER 
I 
22UF 
-- 
+5V 
TXD 
RS-232 OUT 


nUCMOS 
+5V 
RTS 
INPUTS 
RS-232 OUT 


+5V 
DTR 
RS-232 OUT 


RXD 
RS-232 IN 


CTS 
nuCMOS 
RS-232 IN 
OUTPUTS 


DSR 
RS-232 IN 


ABSOLUTE 
MAXIMUM 
RATINGS· 
Vcc 
V+ 
V- 
Transmitter 
Inputs 
Receiver 
Inputs 
Transmitter 
Outputs 
Receiver 
Outputs 
Storage Temperature 


7.0V 
+12 volts 
-12 volts 
-0.3V to 01cc +0.3V) 
±30volts 
(V+ + 0.3V) to (V --0.3V) 
-0.3V to (Vcc + 0.3V) 
55°C to 125°C 


• This 
is a stress 
rating 
only and functional 
operation 
of the device 
at these 
or any other 
conditions 
above 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maxi- 
mum rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNrrS 
NOTES 


Power Supply Voltage 
Vcc 
4.5 
5.0 
5.5 
V 
1 


Logic 1 Input 
VIH 
2.2 
Vcc 
+0.3 
V 
1 


Logic 0 Input 
V1L 
-0.3 
+0.8 
V 
1 


RS-232 
Input Voltage 
VRS 
-30 
+30 
V 
1,2,11 


PARAMETER 
SYMBOL 
MIN 
TVP 
MAX 
UNrrS 
NOTES 


RS-232 Output Voltage 
VORS 
±..4 
±9 
±10 
V 
3,12 


Power Supply Current 
100 
5 
10 
mA 
4 


Transmitter 
Pull-Up Current 
ITP 
5 
200 
~ 
5 


RS-232 
Input Threshold 
Low 
VTL 
0.7 
1.2 
V 
6 


RS-232 
Input Threshold 
High 
VTH 
1.7 
2.4 
V 
6 


RS-232 
Input Hysteresis 
VHY 
0.2 
0.5 
1.0 
V 


Receiver 
Output Current 
@ 
IOH 
-1.0 
mA 
2.4V 


Receiver 
Output Current 
@ 
IOL 
3.2 
mA 
0.4V 


Output 
Resistance 
ROUT 
300 
ohms 
7 


RS-232 Output Current 
@ 0.4 V 
Isc 
±25 
mA 


Propagation 
Delay 
tpo 
3 
~S 
8 


Transmitter 
Output 
Instanta- 
tSR 
30 
V/~S 
9 
neous Slew Rate 


Transmitter 
Output Transition 
tTSR 
3 
VI~S 
10 
Slew Rate 


NOTES 


1. All voltages 
are referenced 
to ground. 


2. Applies 
to Receiver 
Inputs only. 


3. T1. T2. and T3 loaded with 3K ohms to ground. 


4. All outputs 
are unloaded. 


5. T1. T2, and T3 Inputs = 0 volts. 


6. Vcc = + 5 volts. 


7. VOUT = ± 2 volts. 


8. RS-232 to TTL or TTL to RS-232. 


9. CL = 10 pF. RL = 3K. tA = O°C. This parameter 
is sample tested only. 


10. RL = 3K. CL = 2500 pF measured 
from +3 volts to -3 volts or -3 volts to +3 volts. 


11. This parameter 
is sample tested only. 


12. Negative 
output level of -5V is increased 
to -4.0 for the OS1229 only. Positive output level remains 
at +5\1. 


Use of a + 10%, -5% power supply will restore the negative 
level to -5V. 


DALLAS 
SEMICONDUCTOR 
OS1231/S 
Power Monitor Chip 


• Warns processor 
of an impending 
power failure 


• Provides 
time for an orderly shutdown 


• Prevents 
processor 
from 
destroying 
nonvolatile 
memory during power transients 


• Automatically 
restarts 
processor 
after 
power 
is 
restored 


• Suitable 
for linear or switching 
power supplies 


• Adjusts 
to hold time of the power supply 


• Supplies 
necessary 
signals for processor 
interface 


• Accurate 
5% or 10% Vcc 
monitoring 


• Replaces 
power-up 
reset circuitry 


• No external 
capacitors 
required 


• Optional 
16-pin SOIC surface 
mount package 


DESCRIPTION 
The DS1231 
Power 
Monitor 
Chip uses a precise 
tem- 
perature-compensated 
reference circuit which provides 
an orderly shutdown 
and an automatic 
restart of a pro- 


cessor-based 
system. A signal warning of an impending 


power 
failure 
is generated 
well before 
regulated 
DC 
voltages 
go out of specification 
by monitoring 
high volt- 


age inputs to the power supply 
regulators. 
If line isola- 
tion is required 
a UL-approved 
opto-isolator 
can be di- 
rectly interfaced 
to the OS 1231. The time for processor 


INoe 
VCC 
MODE 
2 
7 
NMI 


TOL 
3 
6 
RST 


GND 
4 
5 
RST 


081231 
&-PIn DIP 
(300 Mil) 
See Mech. Drawing 
Secl16, 
Pg. 1 


NC 


IN 


NC 
MODE 


NC 
TOl 


NC 


GND 


NCVCC 


NC 


NMI 


NC 


RST 
NC 


RST 


0512315 l~Pln 
SOIC 
(300 Mil) 
5 •• 
Mach. Drawing 
S8Cl16. Pg. 6 


PIN DESCRIPTION 
IN 
-Input 
MODE 
- Selects 
input pin characteristics 


TOL 
- Selects 
5% or 10% Vcc detect 
GND 
- Ground 
RST 
- Reset (Active High) 
~ 
- Reset (Active Low, open drain) 
mill 
- Nonmaskable 
interrupt 


Vcc 
- +5 V Supply 
NC 
- No Connections 


shutdown 
is 
directly 
proportional 
to 
the 
available 
hold-up 
time 
of the 
power 
supply. 
Just 
before 
the 


hold-up time is exhausted, 
the Power Monitor 
uncondi- 
tionally 
halts the processor 
to prevent 
spurious 
cydes 
by enabling 
Reset as Vcc falls below a selectable 
5 or 


10 percent threshold. 
When power returns, the proces- 
sor is held inactive until well after power conditions 
have 
stabilized, 
safeguarding 
any nonvolatile 
memory 
in the 


system from inadvertent 
data changes. 


OPERATION 
The 
OS1231 
Power 
Monitor 
detects 
out-of-tolerance 


power supply conditions 
and warns a processor-based 


system of impending 
power failure. The main elements 
of the OS1231 are illustrated 
in Figure 1. As shown. the 


OS 1231 actually has two comparators, 
one for monitor- 


ing the input (Pin 1) and one for monitoring 
Vcc (Pin 8). 


The Vcc 
comparator 
outputs 
the signals 
RST (Pin 5) 
and RST (Pin 6) when Vcc falls below a presettrip 
level 


as defined 
by TOl 
(Pin 3). 


When TOl 
is connected 
to ground. 
the RST and RST 


signals 
will become 
active 
as Vcc 
goes 
below 
4.75 


volts. When TOl 
is connected 
to Vce. the RST and RST 
signals become active as Vee goes below 4.5 volts. The 


RST and RST signals are excellent 
control signals for a 
microprocessor, 
as processing 
is stopped 
at the last 


possible 
moments 
of valid Vee. On power-up, 
RST and 
RST are kept active for a minimum of 150 ms to allow the 
power supply to stabilize 
(see Figure 2). 


The comparator 
monitoring 
the input pin produces 
the 
NQT signal 
(Pin 7) when 
the input threshold 
voltage 


(VTP) falls to a level as determined 
by Mode 
(Pin 2). 
When the Mode pin is connected 
to Vce. detection 
oc- 


curs at VTP-. In this mode Pin 1 is an extremely 
high im- 
pedance 
input allowing for a simple resistor voltage di- 
vider 
network 
to interface 
with 
high voltage 
signals. 
When the Mode pin is connected 
to ground. 
detection 
occurs at VTP+. In this mode Pin 1 sources 30 J1A of cur- 
rent allowing for connection 
to switched 
inputs, such as 
a Ul-approved 
opto-isolator. 
The flexibility 
of the input 


pin allows for detection 
of power loss at the earliest point 
in a power 
supply 
system, 
maximizing 
the amount 
of 
time allotted between NMT and RST. On power-up, 
NMT 


is released 
as soon as the input threshold 
voltage (VTP) 
is achieved 
and Vee 
is within 
nominal 
limits. 
In both 


modes 
of operation 
the 
input 
pin has hysteresis 
for 


noise immunity 
(Figure 3). 


APPLICATION 
- MODE PIN 
CONNECTED 
TO Vcc 
When the Mode pin is connected 
to Vee• pin 1 is a high 
impedance 
input. The voltage sense point and the level 


of voltage 
at the sense point are dependent 
upon the 
application 
(Figure 
4). The sense point may be devel- 


oped from the AC power line by 
rectifying 
and filtering 
the AC. Alternatively. 
a DC voltage 
level may be se- 


lected which 
is closer to the AC power 
input than the 


regulated 
+5-volt supply, so that ample time is provided 


for warning 
before regulation 
is lost. 


Proper operation 
of the OS1231 
requires 
a maximum 
voltage 
of 5 volts at the input (Pin 1), which 
must be 


derived from the maximum 
voltage 
at the sense point. 


This is accomplished 
with a simple voltage divider 
net- 


work of R1 and R2. Since the IN trip point Vtp" 
is 2.3 


volts (using the -20 device), and the maximum 
allowable 
voltage on pin 1 is 5 volts, the dynamic 
range of voltage 


at the sense point is set by the ratio of 2.3/5.0=.46 
min. 
This ratio determines 
the maximum 
deviation 
between 
the maximum 
voltage at the sense point and the actual 
voltage which will generate 
NQT. 


Having 
established 
the desired 
ratio. and confirming 


that the ratio is greater 
than 
.46 and less than 
1, the 
proper values for R1 and R2 can be determined 
by the 


equation 
as shown 
in Figure 4. A simple 
approach 
to 
solving this equation 
is to select a value for R2 which is 


high enough 
impedance 
to keep power 
consumption 
low, and 
solve 
for 
R1. 
Figure 
5 illustrates 
how 
the 


OS1231 can be interfaced 
to the AC power 
line when 


the mode pin is connected 
to Vee. 


Vcc 
TOLERANCE 
BIAS 


NMI 
MODE 
SELECTION 


DS1231 


IN 


MODE 


TOL 


GND 


DIGITAL 
SAMPLER 


MODE 


2 


DIGITAL 
DELAY 


8051 
Il P 


MODE = GND, Vcc = +5V 
-20 
-35 
-50 


VTP. 
2.3 
2.15 
2.0 


VTP+ 
2.5 
2.5 
2.5 


NOTE: 
HYSTERESIS 
TOLERANCE 
IS 
±60 mV 


MODE = Vcc. Vcc = +5V 


DS1231 


IN 
Vcc 


MODE 
NMI 


TaL 
RST 


GND 
RST 


V MAX = V SENSE 
X 5 
0 
VTP - 
. 


EXAMPLE: 
V SENSE = 8 VOLTS AT TRIP POINT AND A 
MAXIMUM 
VOLTAGE 
OF 17.5V WITH R2= 
10K 


THEN 
8 = R1 + 10K 
X 2 
3 
10K 
. 


APPLICATION 
- MODE PIN CONNECTED 
TO 
GROUND 
When the Mode pin is connected 
to ground. 
pin 1 is a 


current source of 30 tU\ with a VTP+ of 2.S volts. Pin 1 is 


held below the trip point by a switching 
device 
like an 
opto-isolator 
as shown in Figure 6. Determination 
of the 


sense point has the same criteria 
as discussed 
in the 


previous application. 
However, determining 
component 
values 
is significantly 
different. 
In this mode, the maxi- 
mum dynamic 
range of the sense point versus desired 


trip voltage 
is primarily determined 
by the selection 
of a 


zener diode. As an example, 
if the maximum 
voltage at 
the sense 
point 
is 200V 
and the desired 
trip point 
is 


150V, then a zener diode of 1S0V will approximately 
set 


the trip point. This is particularly 
true if power consump- 


tion on the high voltage side of the opto-isolator 
is not an 


issue. 
However, 
if power 
consumption 
is a concern, 
then it is desirable 
to make the value of R1 high. As the 
value of R1 increases, 
the effect of the LED current 
in 
the opto-isolator 
starts to affect the IN trip point. This can 


be seen from the equation 
shown in Figure 6. R1 must 
also be low enough to allow the opto-isolator 
to sink the 


30 tU\ of collector current required by pin 1 and still have 


enough 
resistance 
to 
keep 
the 
maximum 
current 
through the opto-isolator's 
LED within data sheet limits. 


FIQure 7 illustrates 
how the DS1231 can be interfaced to 
the AC power line when the mode pin is grounded. 


AC VOLTAGE 
MONITOR 
WITH TRANSFORMER 
ISOLATION 
Figure 5 


VOLTAGE 
SENSE 
POINT 


DS1231 


IN 


-10% Vcc THRESHOLD 


+SVoc 


APPLICATION 
WITH MODE PIN GROUNDED 
Figure 6 
,.v VOLTAGE 
SENSE 
POINT 


R1 


-SOloVcc THRESHOLD 
DS1231 


IN 
Vcc 
+5Voc 


MODE 
NMi 


TOL 
RST 
TOJ! P 


GND 
RST 


IC 
VOLTAGE 
SENSE 
POINT 
(TRIP 
VALUE) 
= VZ + CTR 
X R1 


CTR = 
IC 
CTR = CURRENT 
TRANSFER 
RATIO 
IF 
VZ 
= ZENNER 
VOLTAGE 


EXAMPLE: 
CTR = 0.2 
IC = 30 tU\ 
IF = 1S0 ~A 


VOLTAGE 
SENSE 
POINT = 10S AND 


VZ = 100 VOLTS 


30 
THEN 
10S 
100 + 0.2 
x R1 
R1 
33K 


DS1231 


AC~ 


IN 
Vee 


MODE 
NMI 


INPUT 
TOl 
RST 
TOJ.lP 


GND 
RST 


ABSOLUTE MAXIMUM RATINGS· 
Voltage on any Pin Relative to Ground 
Operating 
Temperature 
Storage Temperature 
Soldering 
Temperature 


-0.3V to +7.0V 
OOCto 70°C 
-55°C to + 125°C 
260°C 
for 10 see 


• This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
above those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
Vee 
4.5 
5.0 
5.5 
V 
1 


Input Pin 1 
VIN 
Vcc 
V 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input leakage 
IlL 
-10 
+10 
pA 
2 


Output Current 
@2.4V 
IOH 
1.0 
2.0 
mA 
5 


Output Current 
@O.4V 
IOL 
2.0 
3.0 
mA 


Operating 
Current 
Ice 
0.5 
2.0 
mA 
3 


Input Pin 1 (Mode=GND) 
Ie 
15 
25 
50 
pA 


Input Pin 1 (ModEr-NeC> 
Ie 
0.1 
pA 


IN Trip Piont (Mode=GND) 
VTP 
See Figure 3 
1 


IN Trip Point (Mode=VeC> 
VTP 
1 


Vee Trip Point (TOl=GND) 
VeeTP 
4.50 
4.62 
4.74 
V 
1 


Vee Trip Point (TOl=VeC> 
VeeTP 
4.25 
4.37 
4.49 
V 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
pF 


Output Capacitance 
COUT 
7 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


VTP to mM Delay 
tlPD 
1.1 
J.1S 


Vcc 
Slew Rate 4.75-4.25V 
tF 
300 
J.1S 


V cc Detect to RST and RS'f 
tRPD 
100 
ns 


V cc Detect to JiiMT 
tlPU 
200 
J.1S 
4 


V cc Detect to RST and AST 
tRPU 
150 
500 
1000 
ms 
4 


V cc Slew Rate 4.25-4.75V 
tR 
0 
ns 


NOTES: 


1. All voltages 
referenced 
to ground. 


2. Vcc = +5.0 volts with outputs 
open. 


3. Measured 
with outputs 
open. 


4. tR = 5~s. 


5. FiST is an open drain output. 


VOH 


VOL 


INPUT 
PIN 1 
MODE=Vcc 


INPUT PIN 1 
MODE=GND 


_NMI__ 
~~~ 
__ 


DALLAS 
SEMICONDUCTOR 
DS1232 
MicroMonitor Chip 


• Halts and restarts 
an out-of-control 
microprocessor 


• Holds 
microprocessor 
in 
check 
during 
power 
transients 


• Automatically 
restarts 
microprocessor 
after 
power 
failure 


• Monitors 
pushbutton 
for external 
override 


• Accurate 
5% or 10% microprocessor 
power 
supply 
monitoring 


• Eliminates 
the need for discrete 
components 


• Space-saving, 
8-pin mini-DIP 


• Optional 
16-pin SOIC surface 
mount package 


• Industrial 
temperature 
-40°C 
to +850C 
available, 
designated 
N 


DESCRIPTION 
The 
DS1232 
MicroMonitor 
Chip 
monitors 
three 
vital 
conditions 
for a microprocessor: 
power supply, software 
execution, 
and external override. 
First, a precision tem- 
perature-compensated 
reference 
and comparator 
cir- 


cuit monitors 
the status of Vcc. 
When 
an out-of-toler- 
ance condition 
occurs, 
an internal 
power fail signal 
is 
generated 
which forces reset to the active state. When 
VCC returns to an in-tolerance 
condition, 
the reset sig- 


nals are kept in the active state for a minimum of 250 ms 


to allow the power supply and processor 
to stabilize. 


PBRSTOa 
vcc 
TO 
2 
7 
ST 


TOL 
3 
6 
RST 


GND 
4 
5 
RST 
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NC 
NC 
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NC 
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TO 
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NC 
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NC 
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GND 
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PIN DESCRIPTION 
PBRST 
- Pushbutton 
Reset Input 


TO 
- lime 
Delay Set 
TOl 
- Selects 
5% or 10% Vcc Detect 
GND 
-Ground 
RST 
- Reset Output (Active High) 
RST 
- Reset Output (Active low, 
Open Drain) 
ST 
- Strobe Input 


Vcc 
- +5 Volt Power 
NC 
- No Connections 


The second function 
the OS 1232 performs 
is pushbut- 
ton reset control. The OS 1232 debounces 
the pushbut- 


ton input and guarantees 
an active reset pulse width of 


250 ms minimum. The third function is a watchdog 
timer. 
The OS 1232 has an internal timer that forces the reset 
signals to the active state if the strobe input is not driven 
low prior to time-out. 
The watchdog 
timer function 
can 
be set to operate on time-out 
settings 
of approximately 


150 ms, 600 ms, and 1.2 seconds. 


OPERATION 
- POWER 
MONITOR 
The 
DS1232 
detects 
out-of-tolerance 
power 
supply 
conditions 
and warns a processor-based 
system of im- 


pending 
power failure. 
When V ce falls below a preset 


level as defined by TOl 
(Pin 3), the Vce comparator 
out- 


puts the signals RST (Pin 5) and RST (Pin 6). When TOl 
is connected 
to ground, 
the RST and RST signals be- 


come active as V cc falls below 4.75 volts. When TOl 
is 
connected 
to Vcc, 
the RST and RSi signals become 


active as Vcc falls below 4.5 volts. The RST and RST 


are excellent 
control 
signals 
for a microprocessor, 
as 
processing 
is stopped 
at the last possible 
moments 
of 


valid Vce. On power-up, 
RST and RST are kept active 
for a minimum 
of 250 ms to allow the power supply and 
processor 
to stabilize. 


OPERATION 
- PUSHBUTTON 
RESET 
The DS1232 provides an input pin for direct connection 
to a pushbutton 
(Figure 2). The pushbutton 
reset input 


requires an active low signal. Internally, this input is de- 
bounced and timed such that RST and RS'i" signals of at 


least 250 ms minimum are generated. 
The 250 rns delay 
starts as the pushbutton 
reset input is released from low 


level. 


MICROMONITOR 
BLOCK DIAGRAM 
Figure 1 


ST 


Vcc 
Vcc 


TOl 
TOLERANCE 
BIAS 
DIGITAL 
SAMPLER 


T.C. REFERENCE 


lEVEL 
SENSE 
PBRST 
AND 
DEBOUNCE 


TD 
VOLTAGE 
SENSE 


OPERATION 
- WATCHDOG 
TIMER 
A watchdog 
timer function forces RST and RSi signals 
to the active state when the ST input is not stimulated 
for 


a predetermined 
time period. The time period is set by 
the TD input to be typically 
150 ms with TD connected 
to 


ground, 600 ms with TD left unconnected, 
and 1.2 sec- 


onds with TD connected 
to Vcc. 
The watchdog 
timer 


starts timing out from the set time period as soon as RST 
and RS'i" are inactive. 
If a high-to-Iow 
transition 
occurs 


on the ST input pin prior to time-out, the watchdog 
timer 


is reset and begins to timlH>ut 
again. 
If the watchdog 


timer is allowed to time-out, 
then the RST and RST sig- 


nals are driven to the active state for 250 ms minimum. 
The Sf input can be derived 
from microprocessor 
ad- 


dress 
signals, 
data 
signals, 
and/or 
control 
signals. 


When the microprocessor 
is functioning 
normally, these 


signals would, as a matter of routine, cause the watch- 
dog to be"reset prior to time-out. 
To guarantee 
that the 


watchdog 
timer does not timlH>ut, 
a high-to-Iow 
transi- 


tion must occur at or less than the minimum 
s/;Iown in 
Table 1. A typical circuit example 
is shown in Figure 3. 
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ADDRESS 
DECODER 
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INVALID 
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INDETERMINATE 
STROBE 
STROBE 
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Si-U-U-M-IN. 
-U-MAX. 


I: 
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~ 
-J 
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TIME·OUT 


TDPIN 
MIN 
TYP 
MAX 


GND 
62.5ms 
150ms 
250ms 


Float 
250ms 
600ms 
1000ms 


Vcc 
500ms 
1200ms 
2000ms 


~ro~_~_:_H 
_ 


VOH 
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ABSOLUTE MAXIMUM RATINGS· 
Voltage on any Pin Relative to Ground 
Operating 
Temperature 
Storage 
Temperature 
Soldering 
Temperature 


-1.0V to +7.0V 
O°C to 70°C 
-55°C to +125°C 
260°C for 10 sec. 


• This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
above those 
indicated 
in the operation 
sections of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
Vcc 
4.5 
5.0 
5.5 
V 
1 


ST and PBRST 
Input High 
VIH 
2.0 
Vcc+0.3 
V 
1 
level 


Si 
and PBRSf 
Input low 
VIL 
-0.3 
+0.8 
V 
1 
level 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input leakage 
III 
-1.0 
+1.0 
~ 
3 


Output Current 
@ 2.4V 
IOH 
-8 
-10 
mA 
5 


Output 
Current@ 
0.4V 
10l 
8 
10 
mA 


Output 
Voltage @ -500 ~ 
VOH 
Vcc·0.5V 
Vcc -0.1V 
V 
7 


Operating 
Current 
Icc 
0.5 
2.0 
mA 
2 


Vcc Trip Point (TOl = GND) 
VCCTP 
4.50 
4.62 
4.74 
V 
1 


Vcc Trip Point (TOl 
= Vcc) 
VCCTP 
4.25 
4.37 
4.49 
V 
1 


PARAMETER 
SYMBOL 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
pF 


Output 
Capacitance 
COUT 
7 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


PBRST= 
VaL 
tpB 
20 
ms 


RESET Active Time 
lAST 
250 
610 
1000 
ms 


ST Pulse Width 
tST 
20 
ns 
6 


Vcc Detect to RST and RST 
tRPD 
100 
ns 


Vcc Slew Rate 
t,: 
300 
J.1s 
4.75V to 4.25V 


V cc Detect to 
tRPU 
250 
610 
1000 
ms 
4 
RST and RST Transition 


Vcc Slew Rate 
tR 
0 
5 
J.1s 
4.25V to 4.75V 


PBRST Stable Low to RST 
lpDLY 
20 
ms 
and RST 


NOTES: 


1. All voltages 
referenced 
to ground. 


2. Measured 
with outputs 
open. 


3. PBRST is internally 
pulled up to Vcc with an internal 
impedance 
of 10K typical. 


4. tR = 5J.1s. 


5. RSi is an open drain output. 


6. Must not exceed tTD minimum. 
See Table 1. 


7. RST remains within 0.5 of Vcc 
on power-down 
until Vcc drops below 2.0V. "RSi remains within 0.5V of GND 
on power-down 
until V cc drops below 2.0V. 


DALLAS 
SEMICONDUCTOR 
DS1232LP/LPS 
Low Power MicroMonitor Chip 


• Super low-power 
version 
of DS1232 


• 50 I.lA quiescent 
current 


• Halts and restarts 
an out-of-control 
microprocessor 


• Automatically 
restarts 
microprocessor 
after 
power 
failure 


• Monitors 
pushbutton 
for external 
override 


• Accurate 
5% or 10% microprocessor 
power 
supply 
monitoring 


• 8-pin DIP or 8-pin SOIC package 


• Optional 
16-pin SOIC package 
available 


• Industrial 
temperature 
-40°C to +8SOC available 


DESCRIPTION 
The 
DS1232LP/LPS 
Low 
Power 
MicroMonitor 
Chip 
monitors 
three 
vital conditions 
for a microprocessor: 


power 
supply, 
software 
execution, 
and extemal 
over- 


ride. First, a precision 
temperature-compensated 
refer- 
ence and comparator 
circuit monitors the status of Vcc. 
When an out-of-tolerance 
condition 
occurs, an internal 
power fail signal is generated 
which forces reset to the 
active state. When Vcc returns to an in-tolerance 
condi- 
tion, the reset signals are kept in the active state for a 


PBRSTD8 
vcc 
TO 
2 
7 
ST 


TOL 
3 
6 
RST 


GND" 
5 
RST 


DS1232LP S·PInDIP 


(300 
Mil) 
See Mech. Drawll"Q 
Sec:l. 16, Pg. 1 


NC 


PBRST 
NC 


TO 


NC 
TOL 


NC 


GND 


DS1232LPS 16-Pln SOIC 


(300 
Mil) 
See Mech. Drawll"Q 
Sect 16, Pg 6 


PBRSTUS 
VCC 
TO 
2 
7 
ST 
TOL 
3 
6 
RST 
GND 
•• 
5 
RST 


DSl232LPS-2 SoPlnSOIC 


(150 
Mil) 
S•• 
Mech. Drawing 
Seel16, Pg5 


PBRST 
TD 
TOL 


GND 
RST 


RST 
ST 
VCC 


- Pushbutton 
Reset Input 
- Time Delay Set 
- Selects 
5% or 10% Vcc Detect 
- Ground 


- Reset Output (Active High) 
- Reset Output (Active Low, Open Drain) 
- Strobe 
Input 


- +5 Volt Power 


minimum 
of 250 ms to allow the power supply and pro- 


cessor to stabilize. 


The second 
function 
the DS1232LP/LPS 
performs 
is 
pushbutton 
reset 
control. 
The 
DS1232LP/LPS 
de- 


bounces the pushbutton 
input and guarantees 
an active 


reset pulse width of 250 ms minimum. 
The third function 
is a watchdog 
timer. The DS1232LPIlPS 
has an inter- 
nal timerthatforces 
the reset signals to the active state if 


the strobe input is not driven low prior to time-out. 
The 


watchdog 
timer function 
can be set to operate on time- 


out settings 
of approximately 
150 ms, 600 ms, and 1.2 
seconds. 


OPERATION 
- POWER 
MONITOR 
The 
DS1232LP/LPS 
detects 
out-of-tolerance 
power 
supply conditions 
and wams a processor-based 
system 


of impending 
power failure. When Vcc falls below a pre- 


set level as defined 
by TOL, the Vcc comparator 
out- 
puts the signals RST and RST. When TOL is connected 


to ground, the RST and RST signals become 
active as 
Vcc falls below 4.75 volts. When TOL is connected 
to 


Vcc, the RST and RST signals become 
active as Vcc 
falls below 4.5 volts. The RST and RST are excellent 


control 
signals for a microprocessor, 
as processing 
is 


stopped 
at the last possible 
moments 
of valid Vcc. On 


power-up, 
RST and RST are kept active for a minimum 
of 250 ms to allow the power supply 
and processor 
to 
stabilize. 


OPERATION 
- PUSHBUTTON 
RESET 
The DS 1232LPILPS 
provides an input pin for d irect con- 
nection to a pushbutton 
(Figure 
1). The pushbutton 
re- 


set input requires an active low signal. Internally, this in- 


MICROMONITOR 
BLOCK DIAGRAM 
Si 


Vcc 
Vcc 


TOL 
TOLERANCE 
BIAS 
DIGITAL 
SAMPLER 


LEVEL SENSE 
AND 
DEBOUNCE 


TD 
VOLTAGE 
SENSE 


put is debounced 
and timed 
such that RST and RST 


signals of at least 250 ms minimum 
are generated. 
The 


250 ms delay starts as the pushbutton 
reset input is re- 


leased from low level. 


OPERATION 
- WATCHDOG 
TIMER 
The watchdog 
timer function 
forces 
RST and RST sig- 


nals to the active state when the ST input is not stimu- 
lated for a predetermined 
time period. The time period is 


set by the TD input to be typically 
150 ms with TD con- 


nected to ground, 600 ms with TD left unconnected, 
and 


1.2 seconds with TD connected 
to V cc. The watchdog 
timer starts timing out from the set time period as soon 


as RST and RST are inactive. 
If a high-to-Iow 
transition 
occurs on the ST input pin prior to time-out, 
the watch- 


dog timer is reset and begins to time-out 
again. 
If the 
watchdog timer is allowed to time-out, 
then the RST and 


RST signals 
are driven to the active 
state for 250 ms 


minimum. 
The ST input can be derived 
from micropro- 


cessor address signals, data signals, and/or control sig- 
nals. When the microprocessor 
is functioning 
normally, 
these signals would, 
as a matter of routine, 
cause the 
watchdog to be reset prior to time-out. To guaranteethat 
the watchdog 
timer 
does 
not time-out, 
a high-to-Iow 


transition 
must occur at or less than the minimum 
shown 
in Table 1. A typical circuit example is shown in Figure 2. 


DIGITAL 
DELAY 


TIME-OUT 
COMPARATOR 


DS1232 
LPILPS 


Z80 


~ 


RST 


8051 
I1P 


ADDRESS 
DECODER 
BUS 


INVALID 
VALID 
INDETERMINATE 
STROBE 
STROBE 
STROBE 


S-T 
U-U--M-IN. 
~U~MAX. 
I: 
tTO 
-~ 
-J 
//;~7Z~m~71/ 
\ 


TIME·OUT 


TO 
MIN 
TYP 
MAX 


GND 
62.5ms 
150ms 
250ms 


Float 
250ms 
600ms 
1000ms 


Vcc 
500ms 
1200ms 
2000ms 


4.5\1 


4.25V 


ABSOLUTE MAXIMUM RATINGS· 
Voltage on any Pin Relative to Ground 
Operating 
Temperature 


Storage 
Temperature 
Soldering 
Temperature 


-1.0V to +7.0V 
OOCto 70°C 
-5s<'C to +12SOC 
260°C 
for 10 sec. 


* This is a stress rating only and functional 
operation 
of the device at these or any other oonditions 
above those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
Vcc 
4.5 
5.0 
5.5 
V 
1 


ST and PBRST Input High 
VIH 
2.0 
Vcc+0.3 
V 
1 
Level 


ST and PBRST Input Low 
VII. 
-0.3 
+0.8 
V 
1 
Level 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Leakage 
III 
-1.0 
+1.0 
~ 
3 


Output Current @ 2.4V 
IoH 
-8 
-10 
mA 
5 


Output 
Current@ 
0.4V 
Ia. 
10 
mA 


Output Voltage @ -500 uA 
VOH 
Vcc·0.5V 
Vcc -0.1V 
V 
7 


Operating 
Current 
Icc 
50 
I1A 
2 


Vcc Trip Point (TOL = GND) 
VCCTP 
4.50 
4.62 
4.74 
V 
1 


Vcc Trip Point (TOL = Vcd 
VCCTP 
4.25 
4.37 
4.49 
V 
1 


PARAMETER 
SYMBOL 
MAX 
UNITS 
NOTES 


Input Capacitance 
C1N 
5 
pF 


Output Capacitance 
COUT 
7 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


PBRST=VIL 
lpa 
20 
ms 


RESET Active Time 
tRST 
250 
610 
1000 
ms 


ST Pulse Width 
tST 
40 
ns 
6 


V cc Detect to RST and RST 
!RPD 
100 
ns 


Vcc Slew Rate 4.75V to 
tF 
150 
~ 
4.25V 


Vcc Detect to RST and RST 
tRPU 
250 
610 
1000 
ms 
4 
Inactive 


Vcc 
Slew Rate 4.25V to 
tR 
0 
ns 
4.75V 


NOTES: 


1. All voltages 
referenced 
to ground. 


2. Measured 
with outputs 
open. 


3. PBRST is internally 
pulled up to Vcc with an intemal 
impedance 
of 40K typical. 


4. tR = 5J1s. 


5. RST is an open drain output. 


6. Must not exceed tTD minimum. 
See Table 1. 


7. RST remains within 0.5 of Vcc 
on power-down 
until Vcc drops below 2.0V. RST remains within 0.5V of GND 
on power-down 
until V cc drops below 2.0V. 


DALLAS 
SEMICONDUCTOR 
081233 
5V EconoReset 


• Automatically 
restarts 
microprocessor 
after 
power 
failure 


• Monitors 
pushbutton 
for external override 


• Internal circuitry 
debounces 
pushbutton 
switch 


• Maintains 
reset for 350 ms after Vcc 
returns 
to an 
in-tolerance 
condition 
or pushbutton 
released 


• Accurate 
10% or 15% 
microprocessor 
5V power 
supply monitoring 


• Reduces 
need for discrete 
components 


• Precision 
temperature-compensated 
voltage 
refer- 
ence and voltage sensor 


• Low-cost 
TO-92 package or surface mount SOT-223 
package 


• Internal 5K ohm pull-up resistor 


DESCRIPTION 
The OS1233 EconoReset 
monitors two vital conditions 
for a microprocessor: 
power supply and external 
over- 
ride. 
A precision 
temperature 
compensated 
reference 
and comparator 
circuit are used to monitor the status of 


the power supply (V ce). When an out-of-tolerance 
con- 
dition is detected, 
an internal power fail signal is gener- 
ated which forces reset to the active state. 
When Vcc 


• 
T0-92 Packag. 
s.. M&eh. Drawing 
S&CL16, Pg. 18 


PIN DESCRIPTION 
PIN 1 
GROUND 
PIN 2 
RESET 


PIN3 
Vcc 


2 
4 
3 


SOT·223 Packag& 
s.. MlICh. Drawing 
SllCL 16, Pg. 19 


returns to an in-tolerance 
condition, 
the reset signal is 
kept in the active state for approximately 
350 ms to allow 
the power supply and processor 
to stabilize. 
The sec- 
ond function of the OS1233 is pushbutton 
reset control. 


The OS1233 debounces 
a pushbutton 
closure 
and will 


generate 
a 350 ms reset pulse upon release. 


OPERATION· 
POWER 
MONITOR 
The 
OS1233 
provides 
the 
functions 
of 
detecting 
out-of-tolerance 
power supply conditions 
and warning a 


processor-based 
system 
of impending 
power 
failure. 


When Vcc is detected 
as out-of-tolerance, 
as defined 


by the tolerance 
of the part selected, 
the RST signal is 
asserted. 
On power-up, 
RST is kept active for approxi- 


mately 350 rns after the power supply has reached the 
selected 
tolerance. 
This allows the power supply and 


microprocessor 
to stabilize 
before RST is released. 


OPERATION· 
PUSHBUTTON 
RESET 
The OS1233 provides for a pushbutton 
switch to be con- 
nected to the RST output pin. When the OS1233 is not 


in a reset cycle, it continuously 
monitors the RST signal 
for a low going edge. 
If an edge is detected, 
the OS 1233 


will debounce 
the switch by pulling the RST line low. Af- 
ter the internal timer has expired, the OS1233 will con- 


tinue to monitor the RST line. 
If the line is still low, the 


OS1233 will continue to monitor the line looking for a ris- 
ing edge. 
Upon detecting 
a release, the 
OS1233 will 


force the RST line low and hold it low for 350 ms. 


NOTE: For proper operation 
with an external pushbut- 


ton, a capacitor 
between 
100 pF and 0.01 IlF must be 
connected 
between 
RST and ground. 
In applications 


where additional 
reset current 
is required. 
a minimum 


capacitance 
of 500 pF should be used, along with a par- 


allel external 
pull-up resistor of 1Kn minimum. 


Ground1 


T.C. REFERENCE 


",.. •...,ONL-.+p 
c"""""" 
,¢, 


MICROPROCESSOR 


RESET 


ABSOLUTE MAXIMUM RATINGS· 
Voltage 
on any Pin Relative 
to Ground 
Operating 
Temperature 
Storage 
Temperature 
Soldering 
Temperature 


-1.0V 
to +7.0V 
O°Cto 
70°C 
-55°C to + 125°C 
260°C for 10 seconds 


• This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
outside those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


I 
PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 
ISupply Voltage 
Vcc 
1.2 
5.0 
5.5 
Volts 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Low Level @ RST 
VOl 
0.4 
Volts 


Output 
Current @ 2.4V 
IOH 
350 
IlA 


Output 
Current @ 0.4V 
10l 
+10 
mA 


Operating 
Current 
50 
IlA 


Vcc Trip Point 10% 
VCCTPl 
4.25 
4.375 
4.49 
Volts 
1 


Vcc 
Trip Point 15% 
VCCTP2 
4.0 
4.125 
4.24 
Volts 
1 


Output Capacitance 
COUT 
10 
pF 


Pushbutton 
Detect 10% 
PBov 
1.8 
3.3 
Volts 
1 


Pushbutton 
Detect 15% 
PBov 
1.8 
3.3 
Volts 
1 


Pushbutton 
Release 
PBRO 
0.3 
0.8 
Volts 
1,2 


Internal 
PUll-Up Resistor 
Rp 
3.75 
5 
6.25 
KOhm 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Reset Active Time 
tRST 
250 
350 
450 
ms 


Vcc Detect to RST 
tRPO 
100 
ns 


Vcc Slew Rate 
tF 
300 
I.ls 
(4.75V - 4.00V) 


V cc Slew Rate 
tR 
0 
ns 
(4.00V - 4.75V) 


Pushbutton 
Debounce 
PBOB 
250 
350 
450 
ms 


V cc detect to RST 
tRpu 
250 
350 
450 
ms 


NOTES: 
1. All voltages 
are referenced 
to ground. 


2. With a 100 pF to 0.01 I.lF capacitor 
connected 
from RST to ground. 


PRELIMINARY 


DALLAS 
SEMICONDUCTOR 
DS1233A 
3.3V EconoReset 


• Automatically 
restarts 
microprocessor 
after 
power 
failure 


• Monitors 
pushbutton 
for external override 


• Internal circuitry 
debounces 
pushbutton 
switch 


• Maintains 
reset for 350 ms after Vcc returns 
to an 
in-tolerance 
condition 
or pushbutton 
released 


• Accurate 
10% or 15% microprocessor 
3.3V power 
supply monitori"g 


• Reduces 
need for discrete 
components 


• Precision 
temperatur&-compensated 
voltage 
refer- 
ence and voltage 
sensor 


• Low-cost 
TO-92 package 
or surface 
mount SOT-223 
package 


• Internal 5K ohm pull-up 
resistor 


DESCRIPTION 
The 
DS1233A 
EconoReset 
monitors 
two vital condi- 


tions for a microprocessor: 
power supply 
and external 
override. 
A precision 
temperature 
compensated 
refer- 


ence and comparator 
circuit are used to monitor the sta- 
tus of the power 
supply 
(Vcc). 
When 
an out-of-toler- 
ance condition 
is detected, 
an internal power fail signal 
is generated 
which 
forces 
reset 
to the active 
state. 


When Vcc returns to an in-tolerance 
condition, the reset 


• '" 


2 
4 
3 


SOT -223 Package 
See 
Me<:h. Drawing 
Sect. 
16, Pg. 111 


TO-92 Package 
See 
Mech. Drawing 
Sect. 
16, Pg. 18 


PIN DESCRIPTION 
PIN 1 
GROUND 
PIN2 
RESET 


PIN3 
Vcc 


signal is kept in the active state for approximately 
350 
ms to allow the power supply and processor 
to stabilize. 


The second function 
of the DS1233A 
is pushbutton 
re- 


setcontrol. 
The DS1233Adebounces 
a pushbutton 
clo- 


sure and will generate 
a 350 ms reset pulse upon re- 
lease. 


OPERATION 
- POWER 
MONITOR 
The 
OS1233A 
provides 
the 
functions 
of detecting 


out-of-tolerance 
power supply conditions 
and warning a 


processor-based 
system 
of impending 
power 
failure. 


When Vcc 
is detected 
as out-of-tolerance, 
as defined 


by the tolerance 
of the part selected, 
the RST signal is 
asserted. 
On power-up, 
RST is kept active for approxi- 


mately 350 ms after the power supply has reached the 
selected 
tolerance. 
This allows the power supply and 


miaoprocessor 
to stabilize 
before RST is released. 


OPERATION 
- PUSHBUTTON 
RESET 
The OS1233A 
provides 
for a pushbutton 
switch to be 
connected 
to the RST output pin. When the OS1233A is 


not in a reset cycle, it continuously 
monitors 
the RST 


signal for a low going edge. 
If an edge is detected, 
the 


OS1233A 
will debounce 
the switch by pulling the RST 


line 
low. 
After 
the 
internal 
timer 
has 
expired, 
the 


OS1233A 
will continue 
to monitor 
the RST line. 
If the 
line is still low, the OS 1233A will continue to monitor the 


line looking for a rising edge. 
Upon detecting 
a release, 


the 
OS 1233A will force the RST line low and hold it low 


for 350 ms. 


NOTE: 
For proper operation 
with an external 
pushbut- 


ton, a capacitor 
between 
100 pF and 0.01 J.1Fmust be 
connected 
between 
RST and ground. 
In applications 


where 
additional 
reset current 
is required, 
a minimum 


capacitance 
of 500 pF should be used, along with a par- 


allel external 
pull-up 
resistor of 1Kn minimum. 


Ground1 


T.C. REFERENCE 


'"'"'""ON~l=J 
CN'ACITON 
~ 


MICROPROCESSOR 


RESET 


PUSHBUlTON RESET Figure 3 


RST 


ABSOLUTE MAXIMUM RATINGS· 
Voltage 
on any Pin Relative 
to Ground 
Operating 
Temperature 
Storage 
Temperature 
Soldering 
Temperature 


-1.0V to +7.0V 
O°Cto 
70°C 
-55°C to + 125°C 
260°C 
for 10 seconds 


• These 
are stress ratings only and functional 
operation 
of the device at these or any other conditions 
outside 


those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply 
Voltage 
Vcc 
1.2 
3.3 
5.0 
Volts 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Low Level @ RST 
VOL 
0.4 
Volts 


Output 
Current @ 2.4V 
IOH 
350 
J.1A 


Output 
Current@ 
0.4V 
IOL 
+10 
mA 


Operating 
Current 
50 
J.1A 


Vcc Trip Point 10% 
VCCTPl 
2.80 
2.88 
2.97 
Volts 
1 


Vcc 
Trip Point 15% 
VCCTP2 
2.64 
2.72 
2.80 
Volts 
1 


Output 
Capacitance 
COUT 
10 
pF 


Pushbutton 
Detect 10% 
PBov 
1.8 
3.0 
Volts 
1 


Pushbutton 
Detect 15% 
PBov 
1.8 
3.0 
Volts 
1 


Pushbutton 
Release 
PBRO 
0.3 
0.8 
Volts 
1,2 


Internal 
Pull-Up Resistor 
Rp 
3.75 
5 
6.25 
KOhm 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Reset Active Time 
tRST 
250 
350 
450 
ms 


V cc Detect to RST 
tRPO 
100 
ns 


V cc Slew Rate 
tF 
300 
J.lS 
(2.85V - 2.3V) 
f 


V cc Slew Rate 
tR 
0 
ns 
(2.3V - 2.85V) 


Pushbutton 
Debounce 
PBos 
250 
350 
450 
ms 


V cc detect to RST 
tRPU 
250 
350 
450 
ms 


NOTES: 
1. All voltages 
are referenced 
to ground. 


2. With a 100 pF to 0.01 JJ.Fcapacitor 
connected 
from RST to ground. 


DALLAS 
SEMICONDUCTOR 


• Holds 
microprocessor 
in 
check 
during 
power 
transients 


• Halts and restarts an out-of-control 
microprocessor 


• Monitors 
pushbutton 
for external override 


• Warns microprocessor 
of an impending 
power failure 


• Converts 
CMOS SRAM into nonvolatile 
memory 


• Unconditionally 
write protects 
memory 
when power 
supply is out of tolerance 


• Consumes 
less than 100 nA of battery current at 25°C 


• Controls 
external 
power 
switch 
for 
high 
current 
applications 


• Accurate 
10% power supply monitoring 


• Optional 
5% 
power 
supply 
monitoring 
designated 
OS1236·5 


• Provides 
orderly 
shutdown 
in 
nonvolatile 
microprocessor 
applications 


• Supplies 
necessary 
control 
for 
low-power 
·stop 
mode" in battery operated 
hand-held 
applications 


• Standard 
16-pin DIP or space-saving 
16-pin SOIC 


• Optional 
industrial temperature 
range -40°C to +85°C 


DESCRIPTION 
The OS 1236 MicroManager 
Chip provides 
all the nec- 


essary 
functions 
for power 
supply 
monitoring, 
reset 


control, 
and memory 
backup 
in microprocessor-based 
systems. 
A precise internal voltage reference 
and com- 


parator 
circuit 
monitor 
power 
supply 
status. 
When 
an 
out-of-tolerance 
condition 
occurs, 
the microprocessor 
reset and power fail outputs are forced active, and static 


RAM 
control 
unconditionally 
write 
protects 
external 
memory. The OS1236 also provides 
early warning 
de- 


tection 
of 
a 
user-defined 
threshold 
by 
driving 
a 
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PBRST 
VBAT 
RST 


CEI 
VCCO 
RST 
VCC 
PBRST 
CEO 
GND 
CEI 


ST 
PF 
CEO 


- 
PF 
ST 
NMI WCISC 
NMI 
IN 
RC 
IN 
8 
9 


16-PIn DIP (300 MI.) 
See Mech. Drawing 
Sect. 16, Pg. 1 


16-PInSOlC (300 Mil.) 
See Mach. Drawing 
Sect 16, Pg 6 


VaAT 
Vcce 
VCC 
GNO 
PF 
PF 
wci'se 
RC 
IN 
NMI 
ST 


CEO 
CET 
PBRST 
RST 
RST 


+3 Volt Battery 
Input 
Switched 
SRAM Supply 
Output 
+5 Volt Power Supply 
Input 
Ground 
Power Fail (Active High) 
Power Fail (Active Low) 
Wake-Up 
Control 
(Sleep) 


Reset Control 
Early Warning 
Input 
Non-Maskable 
Interrupt 
Strobe 
Input 
Chip Enable Output 
Chip Enable Input 
pushbutton 
Reset Input 
Reset Output 
(Active Low) 
Reset Output 
(Active High) 


non-maskable 
interrupt. 
External 
reset control 
is pro- 
vided by a pushbutton 
reset input which is debounced 


and activates 
reset outputs. An internal watchdog 
timer 
can also force the reset outputs to the active state if the 


strobe input is not driven low prior to watchdog 
time-out. 


Reset 
control 
and wake-Up/sleep 
control 
inputs 
also 


provide the necessary 
signals for orderly shutdown 
and 


start-up in battery backup and battery operated 
applica- 
tions. 
A block 
diagram 
of the 
OS1236 
is shown 
in 
Figure 1. 


PIN NAME 
DESCRIPTION 


VBAT 
+3V battery input provides 
nonvolatile 
operation 
of control functions. 


Vcco 
Vcc output for nonvolatile 
SRAM applications. 


Vcc 
+5V primary 
power input. 


PF 
Power fail indicator, 
active high, used for external power switching 
as shown 
in Figure 9. 


PF 
Power fail indicator, 
active low. 


WCISC 
Wake-up 
and Sleep control. 
Invokes low-power 
mode. 


RC 
Reset control 
input. Determines 
reset output. 
Normally 
low for NMOS processors 
and high for 
battery-backed 
CMOS processors. 


IN 
Early warning 
power fail input. This voltage sense point can be tied (via resistor 
divider) 
to a 
user-selected 
voltage. 


NMI 
Non-maskable 
interrupt. 
Used in conjunction 
with the IN pin to indicate an impending 
power 
failure. 


ST 
Strobe input. A high-to-Iow 
transition 
will reset the watchdog 
timer, indicating 
that software 
is 
still in control. 


CEO 
Chip enable output. Used with nonvolatile 
SRAM applications. 


CEI 
Chip enable input. 


PBRST 
Pushbutton 
reset input. 


RST 
Active low reset output. 


RST 
Active high reset output. 


PROCESSOR 
MODE 
A distinction 
is often made between 
CMOS and NMOS 


processor 
systems. 
In a CMOS 
system, 
power 
con- 
sumption 
may be a concern, 
and nonvolatile 
operation 
is possible 
by battery backing 
both the SRAM and the 
CMOS processor. 
All resources 
would be maintained 
in 
the absence 
of Vcc. A power-down 
reset is not issued 


since the low-power 
mode of most CMOS 
processors 
(Stop) 
is terminated 
with a Reset. 
A pulsed 
interrupt 
(NMI) is issued to allowthe 
CMOS processor to invoke a 
sleep mode to save power. For this case, a power-on 
re- 


set is desirable 
to wake up and initialize the processor. 
The CMOS mode is invoked by connecting 
RC to Vceo. 


An NMOS processor 
consumes 
more power, and con- 


sequently 
may not be battery backed. 
In this case, it is 
desirable 
to notify the processor 
of a power fail, then 


keep it in reset during the loss of Vcc. This avoids inter- 
mittent or aberrant operation. 
On power-up, the proces- 


sor will continue to be reset until Vcc reaches an opera- 
tionallevel 
to provide an orderly start. The NMOS mode 


is invoked 
by connecting 
RC to ground. 


POWER MONITOR 
The OS 1236 employs a band gap voltage reference and 


a precision 
comparator 
to monitor 
the 
5-volt 
supply 
(Vcc) 
in microprocessor-based 
systems. 
When 
an 
out-of-tolerance 
condition 
occurs, 
the 
RST and 
RST 
outputs are driven to the active state. Th e Vcc trip point 


(VCCTP) is set for 10% operation 
so that the RST and 
RST outputs will become 
active as V cc falls below 4.5 
volts (4.37 typical). The VCCTPfor the 5% operation 0p- 
tion (DS1236-5) 
is set for 4.75 volts (4.62 typical). 
The 
RST and RST signals are excellent 
for microprocessor 


reset control, as processing 
is stopped at the last possi- 


ble moment of in-tolerance 
Vcc. On power-up, 
the RST 
and RST signals are held active for a minimum 
of 25 ms 


(100 ms typical) 
after VCCTP is reached 
to allow 
the 
power 
supply 
and microprocessor 
to stabilize. 
Note: 
The operation 
described 
above is obtained 
with the re- 


set control pin (RC) connected 
to GND (NMOS mode). 


Please review the reset control section 
for more infor- 
mation. 


WATCHDOG 
TIMER 
The OS1236 provides 
a watchdog 
timer function which 


forces the RST and RST signals to the active state when 


the strobe 
input (ST) is not stimulated 
for a predeter- 
mined time period. This time period is 400 ms typically 


with a maximum 
time-out 
of 
600 ms. The watchdog 
tim&out 
period begins as soon as RST and RST are in- 


active. 
If a high-to-Iow 
transition 
occurs at the ST input 
prior to time-out, the watchdog 
timer is reset and begins 


to time 
out again. 
The 
ST input 
timing 
is shown 
in 


Figure 2. 
To guarantee 
the watchdog 
timer does not 
time out, a high-to-Iow 
transition 
on ST must occur at or 


less than 100 ms (minimum tim&out) 
from a reset. If the 


watchdog 
timer is allowed to time out, the RST and RST 


outputs 
are driven 
to the active 
state for 25 ms mini- 
mum. The ST input can be derived from microprocessor 


address, data, and'or control signals. Under normal op- 
erating 
conditions, 
these signals would 
routinely 
reset 


the watchdog 
timer prior to time-out. 
If the watchdog 
tim- 
er is not required, 
two methods 
have been provided 
to 
disable 
it. 


Permanently 
grounding 
the IN pin in the CMOS 
mode 
(RC=1) will disable 
the watchdog. 
In normal operation 


with RC=1, the watchdog 
is disabled 
as soon as the IN 


pin is below 
VTp- With IN grounded, 
an NMI output will 


occur only at power-up, 
or when 
the ST pin is strobed. 


As shown in the Figure 3, a falling edge on STwill gener- 
ate an NMI when IN is below VTP- This allows the pro- 
cessor to verify that power is between 
VTP and V CCTP, 
as an NMI will be returned 
immediately 
after the ST 


strobe. The watchdog 
timer is not affected by the IN pin 
when in NMOS mode (RC=O). 


If the NMI signal is required to monitor supply voltages, 
the watchdog 
may also bedisabled 
by leaving the ST in- 
put open. 
Independent 
of the state of the RC pin, the 


watchdog 
is also disabled 
as soon as V CC falls to V CCTP- 


PUSHBUTTON 
RESET 
An input pin is provided 
on the OS 1236 for direct con- 


nection to a pushbutton. 
The pushbutton 
reset input r& 
quires an active low signal. Internally, this input is pulled 


high by a 10K resistor 
whenever 
Vcc 
is greater 
than 


VBAT. The PBRST pin is also debounced 
and timed such 
that the RST and RS'f outputs 
are driven to the active 


state for 25 ms minimum. 
This 25 ms delay begins 
as 
the pushbutton 
is released from a low level. A typical ex- 


ample of the power monitor, watchdog 
timer, and push- 


button 
reset connections 
are shown 
in Figure 4. The 


PBRST 
input is disabled 
whenever 
the IN pin voltage 


level is less than VTP and the reset control (RC) is tied 


high (CMOS mode). The PBRST input is also disabled 


whenever 
VCC is below VBAT. Timing of the PBRST -gen- 
erated RST is illustrated 
in Figure 5. 


NON-MASKABLEINTERRUPT 
The OS1236 generates 
a non-maskable 
interrupt 
NMI 
for early warning of power failure to a microprocessor. 
A 


precision 
comparator 
monitors 
the voltage 
level at the 


IN pin relative to a reference 
generated 
by the internal 


band gap. The IN pin is a high impedance 
input allOWing 


for a user-defined 
sense point. An external resistor volt- 


age divider network 
(Figure 6) is used to interface 
with 


high voltage 
signals. This sense point may be derived 


from the regulated 
5-volt supply 
or from a higher 
DC 


voltage 
level closer 
to the main system 
power 
input. 


Since the IN trip point VTP is 2.54 volts, the proper val- 
ues for R1 and R2 can be determined 
by the equation as 


shown in Figure 6. Proper operation 
of the OS 1236 re- 


quires that the voltage 
at the IN pin 
be limited to VIN. 


Therefore, 
the maximum allowable voltage atthe supply 
being monitored 
(VMAX> can also be derived 
as shown 


in Figure 6. A simple approach to solving this equation is 


to select a value for R2 high enough to keep power con- 
sumption 
low, and solve for R1. The flexibility 
of the IN 
input pin allows for detection 
of power loss at the earliest 


point in a power supply system, maximizing 
the amount 


of time for microprocessor 
shut-down 
between 
NMI and 
RSTor 
RST. 


When the supply being monitored decays to the voltage !'Jill 


sense point, the OS1236 pulses the NMI output to the 
~ 


active state for a minimum of 200 J.1S. The NMI power fail 
detection 
circuitry also has built-in time domain hystere- 


sis. That is, the monitored 
supply is sampled periodical- 


ly at a rate determined 
by an internal ring oscillator 
run- 


ning 
at approximately 
30 
KHz 
(33 ~slcycle). 
Three 


consecutive 
samplings 
of out-of-tolerance 
supply 
(be- 


low VSENSE) 
must occur 
at the IN pin to active 
NMI. 


Therefore, 
the supply must be below the voltage sense 


point for approximately 
100 J.1S or the comparator 
will re- 


set. In this way, power supply noise is removed from the 


monitoring 
function, 
preventing 
false 
trips. 
During 
a 
power-up, 
any detected 
IN pin levels be low VTP by the 


comparator 
are disabled from reaching the NMI pin until 


V cc 
rises to VCCTP- As a result, any potential 
NMI pulse 
will not be initiated 
until Vcc 
reaches 
VCCTP- 


Removal 
of an active low level on the NMI pin is con- 
trolled by either an internal time-out 
(when IN pin is less 


than VTP) or by the subsequent 
rise of the IN pin above 


Vn>. The initiation 
and removal of the NMI signal during 


power-up 
results in an NMI pulse of from 0 fJS minimum 


to 500 fJS maximum, 
depending 
on the relative voltage 


relationship 
between 
Vcc and the IN pin voltage. 
As an 


example, 
when the IN pin is tied to ground during pow- 


er-up, the internal time-out will result in a pulse of 200 fJS 


minimum to 500 fJS maximum. 
In contrast, 
if the IN pin is 


tied to Vcco 
during 
power-up, 
NMI will not produce 
a 


pulse on power-up. 
Note that a fast slewing power sup- 


ply may cause the NMI to be virtually 
non-existent 
on 


power-up. 
This is of no consequence, 
however, 
since a 


RST will be active. 
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If the IN pin is connected 
to Vcco, 
the NMI output will 


pulse low as Vcc decays to VCCTP in the NMOS mode 
(RC=O). 
In the 
CMOS 
mode 
(RC=Vcco) 
the 
pow- 
er-down 
of Vcc out-of-tolerance 
at VCCTPwill not pro- 


duce a pulse on the NMI pin. Given that any NMI pulse 


has been completed 
by the time Vcc decays to V CCTP, 
the NMI pin will remain high. The NMI voltage will follow 


Vcc down until Vcc decays to VSAT. Once Vcc decays 


to VSAT,the NMI pin will either remain at VOHL or enter 
tri-state 
mode as determined 
by the RC pin (see "Reset 
Control" 
section). 


MEMORY 
BACKUP 
The OS 1236 provides 
all of the necessary 
functions 
re- 


quired 
to battery 
back a static 
RAM. First, a switch 
is 


provided to direct SRAM power from the incoming 5 volt 


supply (Vccl 
orfrom 
an external battery (VSAT), which- 
ever is greater. This switched supply (Vcco) can also be 


used to battery back a CMOS microprocessor. 
For more 
information 
about 
nonvolatile 
processor 
applications, 
review the "Reset Control" and "Wake Control" sections. 
Second, the same power fail detection 
described 
in the 
power 
monitor 
section 
is used to hold the chip enable 
output (CEO) to within 0.3 volts of Vcc 
or to within 0.7 


volts of VSAT. This write protection 
mechanism 
occurs 


as Vcc falls below V CCTPas specified. 
If CEf is low at 
the time power fail detection 
occurs, 
CEO is held in its 


present state until CEI is returned high, or the period teE 
expires. 
This delay of write protection 
until the current 
memory 
cycle is completed 
prevents 
the corruption 
of 
data. If CEO is in an inactive state at the time of Vcc fail 
detection, 
CEO will be unconditionally 
disabled 
within 
tel'- During 
nominal 
supply 
conditions 
CEO will follow 


CEI 
with 
a maximum 
propagation 
delay 
of 20 
ns. 
Figure 7 shows a typical nonvolatile 
SRAM application. 


In order 
to conserve 
battery 
capacity 
during 
storage 


and/or 
shipment 
of an end system, 
the OS1236 
pro- 


vides a freshness 
seal to electrically 
disconnect 
the bat- 


tery. Figure 8 depicts the three pulses below ground on 
the IN pin required 
to invoke the freshness 
seal. The 


freshness 
seal will be disconnected 
and normal opera- 


tion will begin when Vcc is cycled and reapplied to a lev- 


el above VSAT. 


To prevent 
negative 
pUlses associated 
with noise from 


setting the freshness 
mode in system applications, 
a se- 


ries diode 
and resistor 
can be used to shunt noise to 
ground. 
During manufacturing, 
the freshness 
seal can 


still be set by holding TP2 at -3 volts while applying the 0 
to -3 volt clock to TP1. 


POWER SWITCHING 
When 
larger operating 
currents 
are required 
in a bat- 


tery-backed 
system, 
the 5-volt supply and battery sup- 


ply switches 
internal 
to the OS1236 
may not be large 


enough to support the required 
load through Vcco with 
a reasonable 
voltage drop. For these applications, 
the 
PF and PF outputs are provided 
to gate external power 


switching 
devices. 
As shown 
in Figure 9, power to the 


load is switched 
from Vcc 
to battery 
on power-down, 


and from battery to V cc on power- 
up. The OS 1336 is 
designed 
to use the 
PF output to switch between 
VSAT 
and Vcc. It provides better leakage and switchover 
per- 
formance than currently available discrete components. 


Thetransition 
threshold for PF and PF is setto the exter- 
nal battery 
voltage 
VSAT, allowing 
a smooth 
transition 
between 
sources. 
The load applied to the PF pin from 


the 
external 
switch 
will 
be 
supplied 
by the 
battery. 
Therefore, 
if a discrete 
switch is used, this load should 


be taken into consideration 
when sizing the battery. 


RESET CONTROL 
As mentioned 
above, the OS1236 supports two modes 


of operation. 
The CMOS mode is used when the system 
incorporates 
a CMOS microprocessor 
which is battery 
backed. 
The NMOS mode is used when a non-battery 


backed 
processor 
is incorporated. 
The 
mode 
is se- 
lected by the RC (Reset Control) pin. The level ofthis pin 


distinguishes 
timing and level control on RST, RST, and 
NMI outputs 
for volatile 
processor 
operation 
versus 


nonvolatile 
battery backup or battery-operated 
proces- 
sor applications. 
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EXAMPLE 
1: 5 VOLT SUPPLY, R2 = 10K OHM, VSENSE = 4.80 VOLTS 


R1 + 10K 
••• 4.80 = 
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X 2.54 
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2: 12 VOLT SUPPLY, R2 = 10K OHM, VSENSE = 9.00 VOLTS 


R1 + 10K 
"".9.00= 
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X 2.54 


VMAX = 
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When the RC pin is tied to ground, 
the OS1236 is de- 


signed to interface with NMOS processors 
which do not 


have the microamp 
currents 
required 
during 
a battery 


backed 
mode. 
Grounding 
the RC pin does, 
however, 


continue 
to 
support 
nonvolatile 
backup 
of 
system 


SRAM 
memory. 
Nonvolatile 
systems 
incorporating 


NMOS 
processors 
generally 
require 
that 
only 
the 


SRAM memory and/or timekeeping 
functions 
be battery 


backed. When the processor 
is not battery backed (RC 


= 0), all signals 
connected 
from the processor 
to the 


OS 1236 are disconnected 
from the backup battery sup- 


ply, or grounded 
when system Vcc decays below VSAT. 
In the NMOS processor 
system, the principal 
emphasis 


is placed on giving early warnings with NMI, then provid- 
ing a continuously 
active 
RST and RST signal during 


power-down 
while isolating the backup battery from the 


processor 
during a loss of Vcc. 


During power-down, 
NMI will pulse low for a minimum 
of 


200 J.lS, and then return high. If RC is tied low (NMOS 


mode), the voltage on iiiMi will follow Vcc until Vcc sup- 


ply decays to VSAT,at which point NM Iwill enter tri-state 
(see timing diagram). 
Also, upon Vcc out-of-tolerance 


at VCCTP>the RST and RST outputs 
are driven 
active 


and RST will follow V ce as the supply decays. 
On pow- 
er-up, RST follows Vee up, RST is held low, and both re- 


main active for tRsT after valid Vee. During a power-up 
from aVec 
voltage below VSAT,any detected 
IN pin lev- 
els below VTP are disabled 
from reaching 
the NMI pin 
until Vee rises to VecTP- As a result, any potential 
NMI 


pulse will not be initiated 
until Vee reaches V ceTP- Re- 


moval of an active low level on the iiiMi pin is controlled 
by either an internal 
time-out 
(when the IN pin is less 


than VTP) , or by the subsequent 
rise of the IN pin above 


VTP-The initiation and removal of the NM I signal results 
in an NMI pulse of 0 J.lS minimum 
to 500 J.lS maximum 
during power-up, depending 
on the relative voltage rela- 


tionship 
between 
Vec and the IN pin. As an example, 
when the IN pin is tied to ground, 
the internal time-out 
will result in a pulse of 200 J.lS minimum 
to 500 J.lS maxi- 


mum. In contrast, 
if the IN pin is tied to Veeo, 
NMI will 


not produce 
a pulse on power-up. 


Connecting 
the RC pin to a high (Vcco) 
invokes CMOS 
mode and provides 
nonvolatile 
support to both the sys- 


tem SRAM 
as well as a low power 
CMOS 
processor. 
When 
using CMOS 
microprocessors, 
it is possible 
to 


place the microprocessor 
into a very Iow- power mode 
termed the "stop" or "halt" mode. In this state the CMOS 
processor 
requires 
only microamp 
currents 
and is fully 


capable 
of being battery backed. 
This mode generally 
allows the CMOS 
microprocessor 
to maintain the con- 


tents of internal RAM as well as state control of VO ports 


during battery backUp. The processor 
can subsequently 


be restarted by any of several different signals. To main- 
tain this low-power 
state, the OS1236 
issues 
no NMI 


and/or reset signals to the processor 
until it is time to 


bring the processor 
back into full operation. 
To support 


the low-power 
processor battery backed mode (RC = 1), 


the OS1236 provides 
a pulsed NMI for early powerfail- 


ure warning. 
Waiting to initiate a Stop mode until after 


the NMI pin has returned high will guarantee 
the proces- 


sor that no other active NMI or RST/RST 
will be issued 


by the OS1236 until one of two conditions 
occurs: 1) Vol- 


tage on the pin rises above 
VTP>which 
activates 
the 


watchdog, 
or 2) Vce 
cycles 
below 
then above 
VSAT, 


which 
also results 
in an active 
RST and RST. If Vce 


does 
not fall below 
VecTP> the processor 
will be re- 


started by the reset derived from the watchdog 
timer as 


the IN pin rises above VTP- 


With the RC pin tied to Vceo, 
RST and RST are not 


forced 
active as Vce collapses 
to VCCTP- The RST is 


held at a high level via the external battery as V ce falls 
below battery 
potential. 
This mode of operation 
is in- 


tended for applications 
in which the processor 
is made 


nonvolatile 
with an external source. and allows the pro- 


cessor 
to power 
down 
into a Stop 
mode as signaled 
from NMI at an earlier voltage level. The NMI output pin 
will pUlse low for tNMI following 
a low voltage 
detect 
at 


the IN pin of VTP-Following tNMI' however. NMI will also 
be held at a high level (VSAT) by the battery as Vcc de- 


cays below VBAT.On power-up. 
RST and RST are held 
inactive until Vcc reaches VSAT'then RST and"RSf 
are 


driven active for lAST. Ifthe IN pin falls below VTP during 
an active reset, the reset outputs will be forced inactive 


by the NMI output. 
In addition, 
as long as the IN pin is 


less than VTP>stimulation 
of the ST pin will result in addi- 
tional iiiMi pulses. In this way, the ST pin can be used to 


allow the CMOS 
processor 
to determine 
if the supply 


voltage, as monitored 
by the IN pin, is above or below a 


selected 
operating 
value. This is illustrated 
in Figure 3. 


As discussed 
above. the RC pin determines 
the timing 
relationships 
and levels of several signals. 
The follow- 
ing section 
describes 
the power-up 
and power-down 


timing diagrams 
in more detail. 


TIMING 
DIAGRAMS 
This section 
provides 
a description 
of the timing 
dia- 


grams 
shown 
in Figure 
10, Figure 11, Figure 
12, and 


Figure 13. These diagrams 
show the relative timing and 


levels in both the NMOS and the CMOS mode for pow- 
er-up and down. Figure 10 illustrates the relationship 
for 


power-down 
in CMOS 
mode. As Vcc 
falls, the IN pin 


voltage 
drops below VTF' As a result, the processor 
is 


notified of an impending 
power failure via an active NMI, 
which allows it to enter a sleep mode. As the power falls 


further, 
Vcc 
crosses 
Vccn" 
the 
power 
monitor 
trip 


point. Since the OS1236 is in CMOS 
mode, no reset is 


generated. 
The RST voltage will follow Vcc down, but 


will fall no further than VBAT.Atthis time, CEO is brought 


high to write protect the RAM. When the Vcc reaches 


VBAT, a power fail is issued via the PF and PF pins. 


Figure 11 illustrates 
operation 
of the power-down 
se- 


quence 
in NMOS mode. Once again, as power falls, an 


NMI is issued. This gives the processor 
time to save crit- 


ical data 
in nonvolatile 
SRAM. 
When 
Vcc 
reaches 


V CCTP,an active RST and RST are given. The RST volt- 


age will follow Vcc as it falls. CEO, PF, and PFwill oper- 
ate in a similar manner to CMOS mode. Notice that the 
NMI will tri-state 
to prevent 
a loss of battery power. 


Figure 12 shows the power-up 
sequence 
for the NMOS 


mode. As Vcc 
slews above VBAT,the PF and PF pins 


are deactivated. 
An active 
reset occurs 
as well as an 


NMI. Although 
the NMT may be short due to slew rates, 


reset will be maintained 
for the standard 
tRsT time-out 


period. At a later time, if the IN pin falls below VTP, a new 
NMI will occur. If the processor 
does not issue a ST, a 


watchdog 
reset will also occur. The second 
NMI and 


RST are provided 
to illustrate these possibilities. 


Figure 13 illustrates 
the power-up 
timing 
for 
CMOS 


mode. The principal 
difference 
is that the OS1236 
is- 


sues a reset immediately 
in the NMOS mode. In CMOS 


mode, a reset is issued when IN rises above Vn' 
Oe- 


pending 
on the processor 
type, the NMI may terminate 


the Stop mode in the processor. 


WAKE CONTROUSLEEP 
CONTROL 


The Wake/Sleep 
Control input CNC/SC) allows the pro- 


cessor to disable all comparators 
on the OS 1236 before 


entering 
the 
Stop 
mode. 
This 
feature 
allows 
the 


OS1236, processor, 
and static RAM to maintain 
nonvo- 


latility in the lowest power mode possible. 
The proces- 


sor may invoke 
the 
sleep 
mode 
in battery-operated 


applications 
to conserve 
battery 
capacity 
when an ab- 


sence of activity is detected. 
The operation 
of this signal 


is shown in Rgure 
14. The OS1236 may subsequently 


be restarted 
by a high-to-Iow 
transition 
on the PBRST 


input through 
human 
interface 
via a keyboard, 
touch- 


pad, etc. The processor 
will then be restarted 
as the 


watchdog 
times out and drives 
RST and RST active. 


The 
OS1236 
can also 
be started 
up by forcing 
the 


WC/SC 
pin high from an external 
source. 
Also, if the 


OS1236 is placed in a sleep mode by the processor 
and 


system power is lost, the OS1236 will wake up the next 


time Vcc rises above VBAT.These possibilities 
are illus- 


trated in Figure 15. 


When the sleep 
mode is invoked 
during 
normal 
pow- 


er-valid 
conditions, 
all operation 
on the OS 1236 is dis- 


abled, thus leaving the NMI, RST, and RST outputs dis- 


abled as well as the ST and IN inputs. However, a loss of 


power during a sleep mode will result in an active RST 
and RS'f when the RC pin is grounded 
(NMOS mode). If 


the RC pin is tied high, the RST and RST pins will remain 
inactive during power-down 
in a sleep mode. Removal 


of the sleep mode by the PBRST input is not affected by 


the IN pin threshold 
at VTP when the RC pin is tied high 


(CMOS 
mode). Subsequent 
power-up 
of the Vcc sup- 


ply with the RC pin tied high will activate 
the RST and 


RST outputs 
as the main supply 
rises above VBAT. A 


high-to-Iow 
transition 
on the WC/SC 
pin must follow 
a 


high-to-Iow 
transition 
on the ST pin by twc to invoke a 


Sleep mode for the OS1236. 


Note: 
This 
series 
of pulses 
must 
be 
applied during normal +5 volt operation. 
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4.25 
Vcc= VCCTP 


Vcc = VBAT 


Vcc=OV 
lNMI 
R 


CMOS MODE POWER-UP 
(RC = Vcco) 
Figure 13 


IN PIN = VTP 


v 
=V 
vcc = VSAT 


Vcc=OV 


4.5 


4.25 


twc =\J 


VIL~ --------------- 


/ 


VIH 


VIL 
----------~ 


Vcc 
Sleep mode 
invoked 


Sleep mode 
removed 


ABSOLUTE MAXIMUM RATINGS· 
Voltage 
on any Pin Relative to Ground 


Operating 
Temperature 
Storage 
Temperature 
Soldering 
Temperature 
on the Leads 


-0.3V to +7.0V 
OOCto 70°C 


-55°C to + 125°C 
260°C for 10 seconds 


• This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
outside those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
Vee 
4.5 
5.0 
5.5 
V 
1 


Supply Voltage 
(5% Option) 
Vee 
4.75 
5.0 
5.5 
V 
1 


Input High Level 
VIH 
2.0 
Vee+0.3 
V 
1 


Input Low Level 
VIL 
-0.3 
+0.8 
V 
1 


IN Input Pin 
VIN 
-0.3 
Vee +0.3 
V 
1 


Battery 
Input 
VBAT 
2.7 
4.0 
V 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Current 
Ice 
4 
mA 
2 


Sleep Supply Current 
in 
Ice 
20 
~ 


Sleep mode 


Battery 
Current 
IBAT 
0.1 
~ 
2 


Supply Output Current 
lecol 
100 
mA 
3 
(Veeo=Vee 
- 0.3V) 


Supply 
Output Current 
in 
leco2 
1 
mA 
4 
Data Retention 
(Vee < VBAT) 


Supply Output Voltage 
Veco 
Vee -0.3 
V 
1 


Battery 
Backup Voltage 
Veco 
VBAT-o·7 
V 
1,6 


CEO and PF Output 
VOHL 
VBAT-o·7 
V 
1,6 


PBRST 
Pull Up Resist 
RpBRST 
10K 
Ohms 


Input Leakage 
Current 
III 
-1.0 
+1.0 
~ 
18 


Output 
Leakage 
ILO 
-1.0 
+1.0 
JlA 
18 


Output Current 
@0.4V 
IOL 
4.0 
mA 
12 


Output Current 
@2.4V 
IOH 
-1.0 
mA 
13 


Power Sup. Trip Point 
VeeTP 
4.25 
4.37 
4.50 
V 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power Supply Trip 
VCCTP 
4.50 
4.62 
4.75 
V 
1 
(5% Option) 


IN Input Pin Current 
ICCIN 
-1.0 
+1.0 
J.lA 


IN Input Trip Point 
VTP 
2.5 
2.54 
2.6 
V 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Vcc Fail Detect to RST, RST 
tRPD 
40 
100 
175 
J.lS 


VTPtoNMI 
tlPD 
40 
100 
175 
J.lS 


RESET Active Time 
tRST 
25 
100 
150 
mS 


NMI Pulse Width 
tNMI 
200 
300 
500 
J.lS 
14 


ST Pulse Width 
tsT 
20 
nS 


J5BRSi@VH.. 
tpB 
30 
mS 


Vcc Slew Rate 4.75 to 4.25 
tF 
300 
J.lS 


Chip Enable Propagation 
tpD 
20 
nS 
Delay 


Vcc Fail to Chip Enable High 
tCF 
7 
12 
44 
J.lS 
17 


Vcc Valid to RST, RST 
tFPU 
100 
nS 
(RC=1) 


Vcc 
Valid to RST & ~ 
tRPu 
25 
100 
150 
mS 
5 


Vcc Slew to 4.24 to VBAT 
tFBl 
10 
J.lS 
7 


Vcc 
Slew 4.25 to 4.75 VBAT 
tFB2 
100 
J.lS 
8 


Chip Enable Output 
Recovery 
tREC 
.1 
J.lS 
9 
Time 


Vcc 
Slew 4.25 to 4.75 
tR 
0 
J.lS 


Chip Enable Pulse Width 
teE 
5 
S 
10 


Watchdog 
Time Delay 
tro 
100 
400 
600 
mS 


STtoWC/SC 
twc 
0.1 
50 
J.lS 


VBAT Detect to PF, PF 
tpPF 
2 
J.lS 
7 


STtoNMI 
tSTN 
30 
°nS 
11 


NMI to RST & RST 
lNRT 
30 
nS 


VBAT Detect to RST & RST 
tARST 
200 
J.lS 
15 


Vcc Valid to RST, RST 
leRsT 
30 
100 
150 
J.lS 
16 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
pF 


Output Capacitance 
COUT 
7 
pF 


NOTES: 


1. All voltages 
referenced 
to ground. 
A 0.1 ~F capacitor 
is recommended 
between 
Vcc and GNO. 


2. Measured 
with Vcco. 
CEO. PF, ST, PBRST. RST, RST, and NMI pin open. IBATspecified 
at 25°C. 


3.lcCOl 
is the maximum 
average 
load which the OS1236 can supply at Vcc-o.3V 
through the Vcco 
pin during 
normal 5-volt operation. 


4. ICC02 is the maximum 
average 
load which the OS1236 can supply through the V CCo pin during data retention 
battery supply operation. 
with a maximum 
drop of 0.8 volts. 


5. With tR = 5 ~. 


6. Vcco 
is approximately 
VBArO.5V 
at 1 ~ 
load. 


7. Sleep mode is not invoked. 


8. Sleep mode is invoked. 


9. tREC is the minimum 
time required 
before CEI/CEO 
memory access 
is allowed. 


10. teE maximum 
must be met to ensure data integrity on power loss. 


11. IN input is less than VTP but Vcc greater than VCCTP. 


12. All outputs 
except RST which is 25 ~A maximum. 


13. All outputs 
except 
RST which is 25 ~A minimum. 


14. Pulse width of NMI requires 
that the IN pin remain below VTP. If the IN pin returns to a level above VTP for a 
period longer than tlPD and before the tNMI period has elapsed, 
the NMI pin will immediately 
return to a high. 


15. IN pin greater 
than VTP when Vcc supply rises to VBAT. Example: 
IN tied to GNO. 


16. IN pin less than VTP when V cc supply rises to VBAT. 


17. CEllow. 


18. The wcise pin contains 
an internal 
latch which drives back on to the pin. This latch requires 
±200 JUlmps to 
switch states. The ST pin will sink ±50 uamps in normal operation 
and ± 1 JUlmp in the sleep mode. 


DALLAS 
SEMICONDUCTOR 


081238 
MicroManager 


FEATURES 


• Holds 
mia-oprocessor 
in 
check 
during 
power 


transients 


• Halts and restarts 
an out-of-control 
mia-oprocessor 


• Warns mia-oprocessor 
of an impending 
power failure 


• Converts 
CMOS 
SRAM into nonvolatile 
memory 


• Unconditionally 
write protects 
memory 
when 
power 


supply is out of tolerance 


• Delays write protection 
until completion 
of the current 


memory 
cycle 


• Consumes 
less than 100 nA of battery current 


• Controls 
external 
power 
switch 
for 
high 
current 


applications 


• Oebounces 
pushbutton 
reset 


• Accurate 
10% power supply monitoring 


• Optional 
5% 
power 
supply 
monitoring 
designated 


OS1238-5 


• Provides 
orderly 
shutdown 
in 
microprocessor 


applications 


• Pin-for-pin 
compatible 
with MAX691 


• Standard 
16-pin OIP or space-saving 
16-pin SOIC 


• Optional industrial temperature 
range -40°C to +8SOC 


DESCRIPTION 
The OS 1238 Mia-oManager 
provides 
all the necessary 


functions 
for power 
supply 
monitoring, 
reset control, 
and memory backup in mia-oprocessor-based 
systems. 
A precise internal voltage reference and comparator 
cir- 


cuit monitor power supply status. When an out-of-to\er- 
ance 
condition 
occurs, 
the microprocessor 
reset and 


power 
fail outputs 
are forced 
active, 
and static 
RAM 


control unconditionally 
write protects external 
memory. 


The OS1238 also provides 
early warning detection 
of a 


user-definedthreshold 
by driving a non-maskable 
inter- 


vcc 
woo 
VBAT 
RST 


GND 
CEI 
VCCO 
RST 


CEO 
VCC 
WDS 


PF 
GND 
CEI 


RVT 
ST 
PF 
CEO 


RVT 
ST 


OSCIN 
NMI 
OSCIN 
NMI 


OSCSEL 
IN 
OSCSEL 
IN 


1~ 
DIP (300 MR.) 
16-Pi'l SOIC (300 Mil) 


See Meeh. Drawing 
See Mech. Drawing 


Secl 16. Pg 1 
Secl16, 
Pg 6 


PIN DESCRIPTION 


VeAT 
Vcco 
VCC 
GND 
PF 


RVT 


OSCIN 
OSCSEL 
IN 
NM1 
ST 
CEO 


CEI 


WOS 
RST 


RST 


+3 Volt Battery input 
Switched 
SRAM Supply 
Output 


+5 Volt power supply input 
Ground 
Power Fail 
Reset Voltage Threshold 


Oscillator 
In 
Oscillator 
Select 


Early Warning 
input 


Non Maskab\e 
Interrupt 


Strobe input 
Chip Enable output 


Chip Enable input 
Watchdog 
status 
Reset output (active low) 
Reset output (active high) 


rupt. External reset control is provided 
by a pushbutton 


reset debounce 
circuit connected 
to the RST pin. An in- 


ternalwatchdog 
timer can also force the reset outputs to 


the active state if the strobe input is not driven low prior 


to watchdog 
timeout. 
Oscillator 
control 
pins OSCSEL 


and OSCIN provide either external or internal clock tim- 


ing for both the reset pulse width and the watchdog time- 
out period. 
The Watchdog 
Status 
and Reset 
Voltage 


Threshold 
are provided via WOS and RVT, respectively. 


A block diagram 
of the OS1238 is shown 
in Figure 1. 


Pin Name 
Description 


VBAT 
+3V Battery 
Input provides 
nonvolatile 
operation 
of control functions. 


Vcco 
V CC output for nonvolatile 
SRAM applications. 


Vcc 
+5V primary power input. 


GNO 
System ground. 


PF 
Power fail indicator, 
active high, used for external 
power switching 
as shown in FlQure 9. 


RVT 
Reset Voltage Threshold. 
Indicates that Vcc is below the reset voltage 
threshold. 


OSCIN 
Oscillator 
input or timing capacitor. 
See Table 1. 


OSCSEL 
Oscillator 
Select. Selects 
internal 
or external 
clock functions. 
See Table 1. 


IN 
Early warning 
power fail input. This voltage sense point may be tied (via resistor divider) 
to a 
user-selected 
voltage. 


NMI 
Non-maskable 
interrupt. 
Output 
used in conjunction 
with the IN pin to indicate an impending 
power failure. 


Si 
Strobe input. A high to low transition 
will reset the watchdog 
timer, indicating 
that software 
is still 
in control. 


CEO 
Chip enable output. Write protected. 
Used with nonvolatile 
SRAM applications. 


CEI 
Chip enable input. 


WOS 
Watchdog 
Status. 
Indicates 
that a watchdog 
timeout 
has occurred. 


RST 
Active low reset output. 


RST 
Active high reset output. 


POWER MONITOR 
The OS1238employs 
a band gap voltage reference and 


a precision 
comparator 
to monitor 
the 5 volt 
supply 


(V cc) 
in 
microprocessor-based 
systems. 
When 
an 


out-of-tolerance 
condition 
occurs, 
the RVT, RST, and 


RST outputs 
are driven to the active state. The Vcc trip 


point (VCCTP) is setfor 
10% operation 
so that the RVT, 


RST and RST outputs 
will become 
active as Vcc falls 


below 4.5 volts (4.37 typical). The VCCTPfor the 5% op- 


eration option (OS 1238-5) is set for 4.75 volts (4.62 typi- 


caQ. The RST and RST signals are excellent 
for micro- 


processor 
reset control, as processing 
is stopped at the 


last possible moment of in-tolerance 
VCC. On power up, 


RVT will become 
inactive 
as soon as Vcc rises above 


VCCTP.However, 
the RST and RST signals remain ac- 


tive for a minimum 
of 50 mS (100 
mS typical) 
after 


VCCTP is reached to allow the power supply and micro- 
processor 
to stabilize. 


051238 
FUNCTIONAL 
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WATCHDOG 
TIMER 
The DS 1238 provides 
a watchdog 
timer function which 


forces 
the WDS, 
RST, and RST signals 
to the active 


state when the strobe input (ST) is not stimulated 
for a 


predetermined 
time 
period. 
This 
time 
period 
is de- 


scribed below in Table 1. The Watchdog 
timeout period 


begins 
as soon 
as RST 
and 
RST 
are inactive. 
If a 


high-to-Iow 
transition 
occurs 
at the ST input prior to 


timeout, the watchdog 
timer is reset and begins to time 


out again. The ST input timing is shown in Figure 2. In 


order to guarantee 
that the watchdog 
timer does 
not 


timeout, 
a high-to-Iow 
transition 
on ST must occur at or 


less than the minimum 
timeout 
of the watchdog 
as de- 


scribed in the AC Electrical Characteristics. 
If the watch- 


dog timer is allowed totime out, the WDS, RST, and RST 
outputs 
are driven to the active state. WDS is a latched 


signal which indicates the watchdog 
status, and is acti- 


vated as soon as the watchdog 
timer completes 
a full 


period as outlined 
in Table 1. The WDS pin will remain 


low until one of three operations 
occurs. The first is to 


strobe the Sf pin with a falling edge, which will both set 
the WDS as well as the watchdog 
timer count. The sec>- 


ond is to leave the Sf pin open, 
which 
disables 
the 


Watchdog. 
Lastly the WDS pin is set whenever 
VCC falls 


below VCCTP and activates 
the RVT signal. The ST in- 


put can be derived from microprocessor 
address, data, 
or control 
signals, 
as well as microcontroller 
port pins. 


Under normal operating 
conditions, 
these signals would 


routinely reset the Watchdog 
timer prior to time out. The 


Watchdog 
is disabled 
by leaving the ST input open, or 


as soon as V cc falls to VCCTP- 


NON-MASKABLE 
INTERRUPT 


The DS 1238 generates 
a non-maskable 
interrupt (fiIMT) 


for early warning 
of a power failure to the microproces- 


sor. A precision comparator 
monitors the voltage level at 
the IN pin relative to an on-chip reference 
generated 
by 
an internal band gap. The IN pin is a high impedance 
in- 
put allowing 
for a user-defined 
sense point. An external 


resistor voltage divider network (Figure 5) is used to in- 
terface with high voltage signals. This sense point may 
be derived 
from the regulated 
5-volt supply, or from a 


higher DC voltage level closer to the main system power 


ST INPUT TIMING 
Figure 
2 


ST 


input. Since the IN trip point VTP is 1.27 volts, the proper 


values for R 1 and R2 can be determined 
by the equation 


as shown in Figure 5. Proper operation 
of the DS1238 


requires that the voltage at the IN pin be limited to V1H• 


Therefore, 
the maximum allowable voltage atthe supply 


being monitored 
(VMAX>can also be derived 
as shown 


in Figure 5. A simple approach to solving this equation 
is 


to select a value for R2 of high enough 
value to keep 


power consumption 
low, and solve for R1. The flexibility 


of the IN input pin allows for detection 
of power loss at 


the earliest point in a power supply system, 
maximizing 
the amount 
of time for microprocessor 
shut-down 
be- 


tween NMi and RST or RST. 


When the supply being monitored 
decays to the voltage 


sense point, the DS 1238 will force the NMf output to an 


active state. Noise is removed 
from the NMI power fail 


detection 
circuitry using built-in time domain 
hysteresis. 


That is, the monitored 
supply is sampled 
periodically 
at 


a rate determined 
by an internal ring oscillator 
running at 


approximately30 
KHz (33 ~cycle). 
Three consecutive 


samplings 
of out-of-tolerance 
supply 
(below 
VSENSe) 


must occur at the IN pin to active NMI. Therefore, 
the 


supply 
must be below the voltage 
sense 
point for ap- 


proximately 
100 I!S or the comparator 
will reset. In this 


way, power supply noise is removed from the monitoring 


function 
preventing 
false trips. During a power up, any 


IN pin levels below VTP detected 
by the comparator 
are 


disabled 
from reaching 
the NMI pin until VCC rises to 


VCCTP- As a result, any potential 
active NMI will not be 


initiated 
until Vcc reaches V CCTP- 


Removal 
of an active low level on the NMI pin is con- 


trolled by the subsequent 
rise of the IN pin above VTP- 


The initiation and removal of the NM I signal during pow- 
er up depends 
on the relative 
voltage 
relationship 
be- 


tween Vcc and the IN pin voltage. 
Note that a fast slew- 


ing power 
supply 
may cause 
the NMI to be virtually 


non-existent 
on power 
up. This is of no consequence 


however, since an RST will be active. The NMI voltage 


will follow 
Vcc 
down until Vcc 
decays 
to VBAT. Once 


Vcc decays 
to VBAT, the NMf pin will enter a tri-state 


mode. 


Watchdog TImeout Period (typ) 


OSCIN 
OSCSEL 
First Period 
Other TImeout 
Reset Active 
Following a Reset 
Duration 


External 
ExtClk 
Low 
20480Clks 
5120 Clocks 
641 Clks 


Ext cap 
Low 
550 ms XC 
f 
2.2secXCf 
69 ms XC 
f 
== 
47 pf 
P 
== 
47 pf 
P 
== 
47 pf 
P 


Internal 
Low 
HVOpen 
2.7sec 
170 mS 
85mS 


HVOpen 
HVOpen 
2.7sec 
2.7 sec 
85mS 
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Figure 3 
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16 
RST 
+5 VOC 
2 
15 
~ 
RST 
VCC 
3 
14 
To Microprocessor 


GND 
VOLTAGE 
4 
13 
SENSE 
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11 


7 
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~ 
NMI 
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IN 
9 


VSENSE = R1 ~2 R2 
x 
1.27 


V 
MAXVOLTAGE 
= 
1S~':,E 
x 
5.0 
= VMAX 


Example 
1: 5 Volt Supply, R2 = 10K Ohms, 
VSENSE = 4.8 Volts 


4.8 
= R1 1~K10K 
x 
1. 27 ~ 
R1 


27 .8K 
Ohm 


RMI FROM IN INPUT 
Rgure 6 


IN 


Example 
2: 
12 Volt Supply, R2 = 10K Ohms, 


VSENSE = 9.0 Volts 


9.0 
== 
R11~K10K 
x 
1.27 
~ R1 
= 
6O.9K 


VMAX 
= ~:~~ 
x 
5.0 
= 35.4 
Volts 


MEMORY 
BACKUP 
The DS 1238 provides all of the necessary 
functions 
re- 


quired to battery backup a static RAM. 
First, an internal 


switch is provided 
to supply SRAM power from the pri- 
mary 5-volt 
supply 01cc) 
or from an external 
battery 


(VBAT), whichever 
is greater. 
Second, 
the same power 
fail detection 
described 
in the power monitor section 
is 


used to hold the chip enable output (CEO) to within 0.3 
volts of Vcc orto within 0.7 volts of VBAT.The output volt- 


age diode drop from VBAT (0.7 V) is necessary 
to pre- 
vent charging of the battery in violation of UL standards. 


Write protection 
occurs 
as Vcc falls below 
VCCTP as 
specified. 
If CEI is low at the time power fail detection 
occurs, 
CEO is held in its present 
state until CEI is re- 


turned high, or the period tCE expires. This delay of write 
protection 
until the current 
memory 
cycle is completed 


prevents 
the corruption 
of data. If CEO is in an inactive 
state at the time of VCC fail detection, 
CEO will be un- 


conditionally 
disabled within lei=- During nominal supply 


conditions 
CEO will follow CEI with a maximum 
propa- 
gation delay of 20 ns. Figure 7 shows a typical nonvola- 


tile SRAM application. 


In order to conserve 
battery 
capacity 
during 
storage 
and/or 
shipment 
of an end system, 
the DS1238 
pro- 
vides an internal 
freshness 
seal to electrically 
discon- 
nect the battery. Rgure 8 depicts the three pulses below 


ground 
on the IN pin required 
to invoke the freshness 
seal. The freshness 
seal will result in the tri-state of out- 


puts Vceo. 
RST, RST, and CEO. The PF pin is not dis- 
abled by the freshness 
mode and will continue to source 


power from the VBAT pin whenever 
V cc is below VBAT. 


The freshness 
seal will be disconnected 
and normal op- 


eration will begin when Vcc is cycled and reapplied 
to a 


level above VBAT. 


To prevent 
negative 
pulses associated 
with noise from 
setting the freshness 
mode in system applications, 
a se- 


ries diode 
and resistor 
can be used to shunt 
noise to 


ground. 
During manufacturing, 
the freshness 
seal can 


still be set by holding TP2 at -3 volts while applying the 0 


to -3-volt clock to TP1. 


POWER 
SWITCHING 
When 
larger operating 
currents 
are required 
in a bat- 


tery-backed 
system, 
the internal 
switching 
devices 
of 
the DS1238 
may be too small to support 
the required 


load through 
Vceo with a reasonable 
voltage drop. For 
these applications, 
the PF output 
is provided to gate ex- 


ternal power switching 
devices. 
As shown 
in Figure 9, 


power to the load is switched 
from Vcc to battery 
on 
power down, and from battery to Vcc on power up. The 
DS 1336 is designed 
to use the PF output to switch be- 


tween VBAT and Vcc. 
It provides 
better 
leakage 
and 
switchover 
performance 
than 
currently 
available 
dis- 
crete components. 
The transition 
threshold 
for PF is set 


to the external 
battery voltage VBAT, allowing 
a smooth 


transition 
between 
sources. 
Any load applied to the PF 
pin by an external switch will be supplied by the battery. 
Therefore. 
if a discrete 
switch is used, this load should 
be taken into consideration 
when sizing the 
battery. 


VBAT 
051238 


+3V 
1 
RST} 
Vceo 
~ 
RST 
To uP 
--- 
Vcc 


GND 
CEI 
From 
Vcc 


CEO 
Decoder 
CE 


From 
Voltage 
Sense 
Point 


Note: 
This 
series 
of 
pulses 
must 
be 
applied 
during 
normal 
+5 volt operation. 


VCCI1 
PF 
GNO 


VCC01 


VCC02 


VCC03 


VBATOl 
VCCI3 


Note: 
If freshness 
on the OS1238 is 
not used, PF on the OS1336 may be 
tied to V CC01. This 
will free VCCI4, 
VCC04, and VBATOl for system 
use. 


TIMING 
DIAGRAMS 
This section 
provides 
a description 
of the timing 
dia- 
grams shown in Figure 10 and Figure 
11. Figure 10 il- 


lustrates the relationship 
for power down. As Vcc falls, 


the IN pin voltage drops below VTP. As a result, the pro- 
cessor 
is notified of an impending 
power failure via an 
active NM I. This gives the processor 
time to save critical 
data in nonvolatile 
SRAM. 
As the power falls further, 


Vcc crosses VCCTP>the power monitor trip point. When 
Vcc reaches VCCTP>and active RST and RST are given. 


At this 
time, CEO is brought 
high to write protect 
the 


RST 


RST 


From Oecoder 


ToSRAM 


RAM. When the Vcc 
reaches 
VBAT, a power fail is is- 
sued via the PF pin. 


Figure 11 shows the power up sequence. 
As VCCslews 
above VBAT,the PF pin is deactivated. 
An active 
reset 
occurs 
as well as an NMI. Although 
the NMI may be 


short due to slew rates, reset will be maintained 
for the 
standard tRPUtimeout period. 
At a later time, ifthe IN pin 


falls below VTP , a new NMI will occur. If the processor 
does not issue an ST, a watchdog 
reset will also occur. 


The 
second 
NMI and 
RST are provided 
to illustrate 


these possibilities. 


POWER 
DOWN TIMING 
Figure 10 


Vcc 


4.5 
4.25'- 


IN PIN= VTP 
- ---tF-------- 


Vcc = VCCTP 
--------- 
____ 
VCC=V~T 


Vcc=OV 


NMI Slews with Vcc 


NMI = TRI-STATE 


NMI=OV 


CEO=VOHL 


CEO=OV 


PF= VOHL 


PJ= 


VCC = VCCTP 


VCC = YBAT =- 


VCC=_O_V_~ 


__ 
y; tpp 
VOH 
PF = VOHL 
. 
----~ 


ABSOLUTE MAXIMUM RATINGS· 
Voltage on any Pin Relative to Ground 
Operating 
Temperature 
Storage 
Temperature 
Soldering 
Temperature 


-0.3V to +7.0V 
OOCto 70°C 


-55°C to +125°C 
260°C for 10 seconds 


* This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
outside those 


indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
Vcc 
4.5 
5.0 
5.5 
V 
1 


Supply Voltage 
(5% Option) 
Vcc 
4.75 
5.0 
5.5 
V 
1 


Input High Level 
VIH 
2.0 
Vcc+0.3 
V 
1 


Input Low Level 
VIL 
-0.3 
+0.8 
V 
1 


IN Input Pin 
VIN 
0 
Vcc 
V 
1 


Battery 
Input 
VBAT 
2.7 
4.0 
V 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Current 
Icc 
4 
mA 
2 


Battery Current 
IBAT 
0 
0.1 
J1A 
2 


Supply Output Current (Vcco 
~ 
ICCOl 
100 
mA 
3 
Vcc 
-0.3V) 


Supply Out Current (Vcc < VBAT) 
ICC02 
1 
mA 
4 


Supply Output Voltage 
Vcco 
Vcc-0.3 
V 
1 


Battery 
Back Voltage 
Vcco 
VBAT -0.7 
V 
6 


CEO and PF Output 
VOHL 
VBAT-0.7 
V 
6 


Input Leakage 
Current 
III 
-1.0 
+1.0 
J1A 
12 


Output Leakage 
ILa 
-1.0 
+1.0 
J1A 


Output Current 
@0.4V 
IOL 
4.0 
mA 
9 


Output Current 
@2.4V 
IOH 
-1.0 
mA 
10 


Power Sup. Trip Point 
VCCTP 
4.25 
4.37 
4.50 
V 
1 


Power Supply Trip (5% Option) 
VCCTP 
4.50 
4.62 
4.75 
V 


IN Input Pin Current 
ICCIN 
-1.0 
+1.0 
J1A 


IN Input Trip Point 
VTP 
1.23 
1.27 
1.31 
V 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Vee Fall Detect to RST, RST 
tRPD 
40 
100 
175 
~S 


VTPto 
NMI 
tlPD 
40 
100 
175 
~S 


RESET Active OSCSEl.=high 
tRST 
50 
85 
150 
mS 


ST Pulse Width 
tST 
20 
nS 


PBRST@VIL 
tpB 
30 
mS 


Vee Slew Rate 4.75 to 4.25 
tF 
300 
~S 


Chip Enable Prop Delay 
tpD 
20 
nS 


Vee Fail to Chip Enable High 
teF 
7 
12 
144 
~S 
11 


Vee Valid to RST 
(RC = 1) 
tFPU 
100 
nS 


Vee Valid to RST 
tRPU 
50 
100 
150 
mS 
5 


Vee Slew to 4.25 to VBAT 
tFBl 
10 
~S 


Chip Enable Output 
Recovery 
tREe 
.1 
~S 
7 
lime 


Vee Slew 4.25 to 4.75 
tR 
0 
~S 


Chip Enable Pulse Width 
teE 
5 
~S 
8 


Watchdog 
lime 
Delay int cIo<:k 
tTD 
2.7 
S 


Long period 


Short period 
170 
mS 


Watchdog 
lime 
Delay, ext clock, 
tTD 
20480 
clocks 


After reset 


Normal 
5120 
clocks 


VBAT Detect to PF 
tpPF 
2 
~S 


OSC IN Frequency 
Jose 
0 
250 
KHz 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
pF 


Output 
Capacitance 
COUT 
7 
pF 


NOTES: 


1. All voltages 
referenced 
to ground. 


2. Measured 
with V ceo, CEO, PF, ST, RST, RST, and NMI pin open. 


3. leeo1 is the maximum 
average 
load which the OS1238 can supply at Vee-.3V 
through 
the Veeo 
pin during 
normalS-volt 
operation. 


4. leeo2 is the maximum 
average 
load which the OS1238 can supply through 
the Vceo pin during data retention 
battery supply 
operation, 
with a maximum 
drop of 0.8 volts. 


5. With tR = 5 J.lS. 


6. Veeo 
is approximately 
VBArO.5V at 1 J.1Aload. 


7. tREe is the minimum 
time required 
before CEI/CEO 
memory 
access 
is allowed. 


8. teE maximum 
must be met to insure data integrity on power loss. 


9. All outputs 
except RST which is 50 J.1Amax. 


10. All outputs 
except RST which is 50 J.1Amin. 


11. The S'f pin will sink ± 50 J.1Ain normal operation. 
The OSCIN pin will sink ± 5 J.1Ain normal operation. 
The 
OSCSEL 
pin will sink ± 1°~A in normal operation. 


DALLAS 
SEMICONDUCTOR 
081239 
MicroManager Chip 


• Provides necessary 
control for start up and shutdown 


of power supply from keyboard 


• Holds 
microprocessor 
in 
check 
during 
power 


transients 


• Halts and restarts an out-of-control 
microprocessor 


• Monitors 
push button for external 
override 


• Warns microprocessor 
of an impending 
power failure 


• Converts 
CMOS SRAM into nonvolatile 
memory 


• Unconditionally 
write-protects 
memory 
when 
power 


supply is out of tolerance 


• Consumes 
less than 100 nA of battery current 


• Controls 
external 
power 
switch 
for 
high 
current 


applications 


• Accurate 
10% power supply 
monitoring 


• Optional 
5% 
power 
supply 
monitoring 
designated 


OS1239-5 


• Provides 
orderly 
shutdown 
in 
nonvolatile 


microprocessor 
applications 


• Supplies 
necessary 
control 
for 
low-power 
"stop 


mode" in battery operate 
hand-held 
applications 


• Standard 
16-pin OIP or space-saving 
16-pin SOIC 


• Optional industrial temperature 
range -40°C to +85°C 


DESCRIPTION 
The OS 1239 MicroManager 
provides 
all the necessary 


functions for power supply control and monitoring, 
reset 


control, 
and memory 
backup 
in microprocessor-based 


systems. 
Using the OS1239, an AC power switch is no 


longer 
required 
for microprocessor-based 
systems. 
A 


keyboard 
control system for power supply start up and 


shutdown 
is provided through the use ofthe Power Sup- 


ply Control 
Input 
and Output. 
In other 
respects, 
the 


OS 1239 is functionally 
identical 
to a OS 1236 in the 


VBAT 


VCCO 


PSO 


AST 


PBRST 
VBAT 
PSO 


CEI 
VCCO 
AST 


CEO 
VCC 
PBRST 


GND 
CEI 


ST 
PF 
CEO 


NMI 
PF 
ST 


WCISC 
NMI 


IN 
PSI 
IN 


051239 
16·PIn 
DIP 
(300 MU) 
See 
Mech 
Drawing 
Sect. 
16, Pg 1 


051239 
16·Pln 
SOIC 


(300 MU) 


See 
Mech. 
Drawing 


Sect. 
16, Pg 6 


VaAT 
Vcco 
VCC 
GNO 
PF 
PF 
WCISC 
PSi 
IN 
NMI 
ST 
CEO 
CEI 
PBRST 
RST 
PSO 


+3 Volt Battery 
Input 
Switched 
SRAM Supply 
Output 


+5 Volt Power Supply 
Input 


Ground 
Power Fail (Active High) 


Power Fail (Active Low) 
Wake-Up 
Control 
(Sleep) 


Power Supply Control 
Input 


Early Warning 
Input 
Non-Maskable 
Interrupt 
Strobe Input 
Chip Enable Output 
Chip Enable Input 
Push Button Reset Input 
Reset Output (Active low) 
Power Supply Control 
Outputs 


NMOS 
mode. 
For a complete 
description 
of the other 


OS1239 
features, 
refer 
to the 
051236 
data 
sheet. 


Pin-out of the OS1239 is identical 
to the 051236 
with 


two exceptions. 
The RC and R5T pins have been re- 


placed with PSI and PSO, respectively. 
Other pins and 


functions 
operate 
exactly 
as the 
051236 
in NM05 


mode. Operation 
of the power supply control function 
is 


described 
below. 


POWER 
SUPPLY CONTROL 
The DS1239 
facilitates 
the power-up 
and power down 


sequencing 
of a main power supply from a keyboard 
or 


pushbutton. 
The Power Supply Control 
Input (PSI) and 
Power Supply 
Control 
Output 
(PSO) are used for this 


purpose. 
Prior to establishing 
a voltage 
on Vcc 
(+5V), 


the PSI is internally 
held at a high level at all times with 


the VBAT supply. When PSI is forced low via a key pad or 
other source, 
the PSO is connected 
to the VBAT to pro- 


vide a high level. As shown in Figure 1, this active high 


signal can be wired directly to an optically 
isolated SCR 


to initiate an AC to DC power-up 
sequence. 
This in turn 


will provide the supply voltage for Vcc. The timing is il- 
lustrated 
in Rgure 2. Holding the PSi input low, the PSO 


output will supply a connection 
to the VBAT pin until the 


V cc reaches VBAT, or a maximum 
of 200 mS. If the sup- 


ply voltage on V cc rises above the VBAT level before the 


tpSI time-out, 
the PSO pin will remain high and track the 


Vcc input. If Vcc does not rise above VBAT before either 
tpSI or PSI is allowed to return to a high level, the PSO 
output will return to tristate. 
Once the PSO output 
and 


Vcc are set at a high level, a subsequent 
falling edge on 
PSI will tristate 
PSO to initiate a shut down condition. 


The 10 microamp 
current supplied 
by the PSI pin allows 


the use of a 0.1 ~F capacitor 
as a simple pushbutton 
de- 


bounce circuit. The battery size for this application 
must 


be selected to provide the SCR on-currentfor 
the power 


supply 
response 
time 
and 
is consequently 
applica- 


tion-specific. 


vcc::..~Yc::c.!p. 
vC9.:=.Y.'IMT ..... 


Vcc = 0 V 


4.5 
4.25 


PS().::,.." QHJ. 
. 


PSo = TRISTATE 


NOTES: 
1. Minimum 
tum-on 
response 
time for AC-to-DC 
power supply. 


2. PSO pulse width for Vcc held below VBAT. 
3. PSO will typically 
source 
1.5 mA at 1.5V with Vcc = OV, VBAT = 3V. 


ABSOLUTE MAXIMUM RATINGS· 
Voltage on any Pin Relative to Ground 
Operating 
Temperature 
Storage 
Temperature 
Soldering 
Temperature 
on the Leads 


-0.3V to +7.0V 
O·C to 70·C 
-55·C to +125·C 
260·C for 10 sec. 


• This is a stress rating only and functional 
operation 
of the device 
at these or any other conditions 
outside those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for 
extended 
periods 
of time may affect reliability. 


These specifications 
reflect the power supply control feature of the OS1239. 
For complete 
electrical 
specifications, 


refer to the OS 1236 data sheet. 
. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


PSi Output Current 
IpSI 
3 
~ 


PSO Output Current 
Ipso 
10 
mA 
3 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


PSi to Valid VCC 
tpSI 
200 
ms 
1 


PSi to PSO Tri-state 
tpST 
20 
ns 


PSi to Valid PSO 
tpso 
100 
ns 


PSO Pulse Width 
tpsp 
200 
500 
ms 
2 


DALLAS 
SEMICONDUCTOR 
051267 
Dual Digital Potentiometer Chip 


• Ultra-low 
power consumption 


• Quiet, pumpless 
design 


• Two digitally controlled, 
256-position 
potentiometers 


• Serial 
port provides 
means 
for setting 
and reading 
both potentiometers 


• Resistors 
can 
be connected 
in series 
to provide 
additional 
resolution 


• Default wiper position 
on power-up 
is 50% 


• Resistive 
elements 
are temperature-compensated 
to 
± 0.3 LSB relative linearity 


• Operating 
temperature 
range of 0° C to 70° C 


• 16-Pin SOIC for surface-mount 
applications 


Pevice 
Resolution 


OS1267-10: 
10K 
39 ohms 


OS1267-50: 
50K 
195 ohms 
OS1267-100: 
100K 390 ohms 
* into voltage follower 


-3dB 


*1 MHz 


*200KHz 
*100KHz 


DESCRIPTION 
The OS1267 is a dual solid-state 
potentiometer 
that is 
set to value 
by digitally 
selected 
resistive 
elements. 


Each potentiometer 
is composed 
of 256 resistive 
sec- 
tions. 
Between 
each resistive section and both ends of 


each potentiometer 
are tap points accessible 
to the wip- 
er. The position 
of the wiper on the resistance 
array is 


set by an 8-bit register that controls 
which tap point is 


connected 
to the wiper output. 
Each 8-bit register can 
be read or written by sending or receiving data bits over 


a three-wire 
serial port. 


In addition, 
the resistors 
can be stacked 
such that a 


single potentiometer 
of 512 sections 
results. When two 
separate poteptiometers 
are used, the resolution 
of the 


VB 
VCC 


H1 
SOUT 


II 
WO 


W1 
HO 


RST 
lO 


ClK 
COUT 


GND 
DO 


14-P1nDIP (300 Mil) 
See Mech. Drawing 
Sect. 16, Pg 1 


VB 


NC 


H1 


L1 


W1 


FIST 


ClK 


GND 


VCC 


NC 


SOOT 
WO 


HO 
lO 
COUT 


DO 


16-P1nSOIC (300 Mil) 
See Mec:h.Drawing 
Sect, 16, Pg 6 


LO, L1 
HO, H1 
W1,W2 
VB 


SOUT 
RST 
DO 
CLK 


COUT 
VCC 
GNO 
NC 


Low end of resistor 
High end of resistor 
Wiper end of resistor 
Substrate 
bias 
Wiper for stacked 
configuration 
Serial port reset input 
Serial 
port data input 
Serial port clock input 
Cascade 
serial port output 


+5 volt input 
Ground 
No connection 


OS1267 is equal to the resistance 
value divided by 256. 
When the potentiometers 
are stacked 
end to end, the 
resistance value is doubled while the resolution 
remains 
the same. 


OPERATION 
The 
OS1267 
contains 
two 
potentiometers, 
each 
of 
which has its wiper set by a value contained 
in an 8-bit 


register 
(see Figure 1). Each potentiometer 
consists 
of 


256 resistors 
of equal 
value with tap points 
between 
each resistor and at the low end. An 8-bit wiper register 


controls 
a 256-t0-1 
multiplexer 
that selects 
which 
tap 
point is connected 
to the wiper output. 


In addition. 
the potentiometers 
can be stacked 
by con- 
necting them in series such that the high end of Poten- 


tiometer 
0 is connected 
to the low end of Potentiometer 
1.When stacking potentiometers. 
the Stack Select bit is 
used to select which potentiometer 
wiper will appear at 


the stack multiplexer 
output 
(SOlJT)' A 0 written 
to the 
stack multiplexer 
will connect 
Wiper 0 to the SOlJT pin. 
This wiper will determine 
which ofthe 256 bottom taps of 


the stacked 
potentiometer 
is selected. 
When a 1 is writ- 


ten to the stack multiplexer, 
Wiper 1 is selected 
and one 


of the upper 256 taps of the stacked 
potentiometer 
is 


present 
at the SOlJT pin. 


Information 
is written 
and read from the Wiper 
0 and 


Wiper 
1 register 
and the Stack Select bit via the 17-bit 
I/O Shift register. The I/O Shift register is always serially 


loaded by a 3-wire serial port consisting 
of RST, DO, and 
clock. 
It is updated by transferring 
all17 bits (Figure 2). 


Data can be entered 
into the 17-bit shift register 
only 


when the RST input is at a high level. While at a high lev- 
el, the RSi function 
allows serial entry of data via the 


DIO pin. The potentiometers 
always maintain their pre- 


vious value until RST is taken to Iowa level, which termi- 


nates data transfer. While RST input is low, the DO and 
ClK 
inputs are ignored. 


Valid data is entered into the I/O Shift register while RST 


is high on the low-to-high 
transition 
of the ClK 
input. 
Data input on the DO pin can be changed while the dock 


input is high or low, but only data meeting the setup re- 
quirements 
will enter the shift register. 
Data Is always 
entered 
starting 
with the value of the Stack Select 
bit. The 17th bitto be entered, therefore, 
will be the least 


significant 
of the WJP9r 0 setting. lffewer than 17 bits are 


entered, the value of the potentiometer 
settings will re- 


sult from the number of bits that were entered 
plus the 


remaining 
bits of the old value shifted over by the num- 
ber of bits sent. If more than 17 bits are sent, only the last 
17 bits are left in the shift register. Therefore, 
not send- 
ing 17 bits may produce 
indeterminate 
potentiometer 
settings. 


As bits are entered 
into the shift register, the previous 
value is shifted out bit by bit on the cascade 
serial port 


pin (COlJT)' By connecting 
the COlJT pin to the DO pin of 
a 
second 
OS1267, 
multiple 
devices 
can 
be 


daisy-chained 
together 
as shown 
in Figure 3. 


When connecting 
multiple devices, 
the total number of 


bits sent is always 
17 times the number of DS1267s 
in 
the daisy chain. In applications 
where 
it is desirable 
to 
read the settings of potentiometers, 
the COUT pin of the 


last device 
connected 
in a daisy 
chain 
(one or more) 
must be connected 
back to the DO input of the first de- 


vice through 
a resistor with a value of 1K to 10K. This 


resistor provides 
isolation between 
COUT and DO when 
writing to the device 
(see Figure 3). 


When 
reading 
data, the DO line is left floating 
by the 


reading device. When RST is driven high, bit 17 is pres- 


ent on the COUT pin, which 
is fed back to the input DO 


pin through the resistor. This data bit can now be read by 


the reading device. When the ClK 
input transitions 
low 


to high, bit 17 is loaded 
into the first 
position 
of the I/O 


shift register and bit 16 becomes 
present 
on COUT and 
DO. After 17 bits (17X devices for daisy chain), the data 


has shifted completely 
around and back to its original 


position. When RST is transitioned 
back low to end data 


transfer, 
the value 
(the same 
as before 
the read oc- 
curred) is loaded into the Wiper 0 and Wiper 
1 register 
and the Stack Select bit is loaded from the I/O shift regis- 


ter. 


When 
power 
is applied 
to the DS1267, 
the device 
al- 


ways 
has the wiper 
settings 
at half position 
and the 
Stack Select bit is at zero. 


DS1267 LINEARITY 
MEASUREMENTS 
An important 
specification 
for the OS1267 
is linearity; 
that is, for a given digital input, how dose 
is the analog 
output relative to that which 
is expected. 


The test circuit 
used to measure 
the 
linearity 
of the lEI 
DS1267 
is shown 
in Figure 5. The part is set up in a 
I 
worst case situation 
for linearity, 
which 
is the stacked 
configuration. 
This gives 512 possible 
settings 
for the 


composite 
potentiometer. 
Note that to get an accurate 
output voltage, 
it is necessary 
to assure that the output 
current is 0 in order to negate the effects of wiper imped- 


ances RW1 and RWO, which are typically 400 ohms. For 
any given setting N for the pot, the expected 
voltage out 


put at SolJT is: 


Vo = -5 + (10 x [N/512)) 
pn volts] 


Absolute 
linearity 
is a comparison 
of the actual 
mea- 
sured output voltage 
versus 
the expected 
value given 


by the equation 
above and is given in terms of an lSB, 
which is the change 
in expected 
output when the digital 
input is incremented 
by 1. In this case the lSB 
is 10/512 
or 0.01953 volts. The equation for the absolute 
linearity 
of the DS1267 
is: 


Vo 
(actual) 
- 
Vo (expected) 


lSB 


The specification 
for absolute 
linearity ofthe 
OS 1267 is 
± 0.75 LSB typical. 


Relative Linearity = ± 0.3 LSB typical 


Temperature 
Coefficient 
= ± 800 PPWC 
typical 


Figure 6 is a plot of absolute linearity AL and relative lin- 


earity (rei) versus wiper setting for a typical 
OS 1267 at 


25°C. 


ANALOG 
CHARACTERISTICS 
End-to-End 
Resistance 
Tolerance = ± 20% 
Noise = < -12OdBl Hz Ref: 1V (Thermal) 
Absolute 
Linearity = ±0.75 LSB typical 


NOTES: 
1. Absolute 
linearity 
is used to determine 
wiper volt- 
age versus expected 
voltage 
as determined 
by wip- 
erposition. 


2. Relative 
linearity 
is used to determine 
the change 
in voltage between 
successive 
tap positions. 


3. Typical values 
are for tA = 25°C and nominal 
sup- 
ply voltage. 
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ABSOLUTE MAXIMUM RATINGS· 
Voltage on any Pin Relative to Ground 
(VB=GND) 
Voltage on Resistor 
Pins when VB= -5.5V 
Voltage on VB 
Operating 
Temperature 
Storage Temperature 
Soldering 
Temperature 


-1.0V to +7.0V 
-5.5V to +7.0V 
-5.5Vto 
GND 


-o°Ct070oC 
-5SOC to + 12SOC 
260°C 
for 10 seconds 


• This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
outside 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
Vcc 
+4.5 
5.0 
5,0 
Volts 
1 


Input 
Logic 1 
VIH 
2,0 
Vcc+0.5 
Volts 
1 


Input Logic 
0 
VIL 
-0,5 
+0.8 
Volts 
1 


Substrate 
Bias 
VB 
-5.5 
GND 
Volts 
1 


Resistor 
Inputs 
L,H,W 
VB -0,5 
Vcc +0.5 
Volts 
2 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Current 
Icc 
22 
650 
~A 
6 


Input leakage 
III 
-1 
+1 
~A 


Wiper Resistance 
Rw 
400 
1000 
Ohms 


Wiper Current 
Iw 
1 
mA 


Output 
leakage 
ILO 
-1 
+1 
~A 


logic 
1 Output @ 2.4 Volts 
IOH 
-1.0 
mA 
4 


Logic 0 Output @ 0.4 Volts 
101. 
4 
mA 
4 


Standby 
Current 
ISTBY 
22 
~A 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
C1N 
5 
pF 


Output Capacitance 
COUT 
7 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


ClK 
Frequency 
feLK 
DC 
10 
MHz 


Width of ClK 
Pulse 
tw 
50 
ns 


Data Setup Time 
tsu 
30 
ns 


Data Hold Time 
tH 
10 
ns 


Propagation 
Delay Time low 
to 
tplH 
50 
ns 
High level 
Clock to Output 


Propagation 
Delay Time High to 
tplH 
50 
ns 


low 
level 


RST High to Clock Input High 
tHHT 
50 
ns 


RST low 
from Clock Input High 
tHlT 
50 
ns 


ClK 
Rise Time 
tCR 
50 
ns 


NOTES: 
1. All voltages 
are referenced 
to ground. 


2. Resistor 
inputs cannot exceed the substrate 
bias voltage 
in the negative 
direction. 


3. Measured 
with a load as shown in Figure 8. 


4. VREF = 1.5 volts. 


5. See Figure 9. 
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DALLAS 
SEMICONDUCTOR 


051275 


Line-Powered RS-232 


Transceiver Chip 


• Low-power 
serial 
transmitter/receiver 
for 
bat- 


tery-backed 
systems 


• Transmitter 
steals power from receive 
signal 
line to 


save power 


• Ultra-low 
static 
current, 
even 
when 
connected 
to 


RS-232-C 
port 


• Compatble 
with R$-232-e 
signals 


• Available 
in 
8-pin, 
150-mil 
wide 
SOIC 
package 


(DS12755) 


DESCRIPTION 
The DS1275 Una-Powered 
R$-232 Transceiver 
Chip is 


a CMOS device that provides 
a Iow-cost, very low-pow- 


er interface 
to RS-232 
serial ports. The receiver 
input 


translates 
R$-232 
signa/levels 
to common CMOSlTTl 


levels. The transmitter 
employs 
a unique 
circuit which 


steals current from the receive RS-232 signal when that 
signal is in a negative state (maridng). Since most serial 


communication 
ports remain in a negative state statical- 


DOUT08 
VCC 


VDRV 
2 
7 
RXIN 


DIN 
3 
6 
NC 


GND 
4 
5 
TXOUT 


OS, 275 8-P1n DIP (300 MIL) 


see 
Mech. Drawing - Sect 
'6. Pg. , 


PIN DESCRIPTION 
Dour 
- Digital data out 


VORV 
- Transmit 
driver +V 
DIN 
- Digital data in 
GND 
- System ground 
(OV) 


TXour 
- Transmit 
RS-232 out 


NC 
- No connection 


RXIN 
- Receive 
RS-232 in 
Vcc 
- System 
logic supply 
(+5V) 


Iy, using the receive signal for negative power greatly r&- 


duces 
the 
DS1275's 
static 
power 
consumption. 
This 


feature is especially 
important 
for battery-powered 
sys- 


tems such as laptop computers, 
remote 
sensors, 
and 


portable medical instruments. 
During an actual commu- 


nication session, the DS1275's 
transmitter 
will use sys- 


tem power (5-12 volts) for positive transitions 
while still 


employing 
the receive signal for negative 
transitions. 


OPERATION 
Designed 
for 
the 
unique 
requirements 
of 
bat- 


tEll)'-backed 
systems, 
the DS1275 provides a low-pow- 
er half-duplex 
interface 
to an RS-232 serial port. Typi- 


cally, a designer 
must use an RS-232 device which uses 


system power during both negative and positive transi- 


tions ofthe transmit sign alto the RS-232 port. Ifthe con- 
nector to the R8-232 port is left connected 
for an appr&- 


ciable time after the communication 
session has ended, 
power will statically 
flow into that port, draining the bat- 


tery capacity. The DS1275 eliminates 
this static current 


drain by stealing 
current from the receive line (RXIN) of 


the RS-232 
port when that line is at a negative 
level 


(marking). 
Since 
most 
asynchronous 
communication 


over an RS-232 connection 
typically remains in a mark- 


ing state when data is not being sent, the DS 1275 will 


not consume 
system 
power 
in this condition. 
System 


power would only be used when positiv&-going 
transi- 


tions 
are 
needed 
on 
the 
transmit 
RS-232 
output 


(TXour) 
when data is sent. 
However, 
since synchro- 


nous communication 
sessions 
typically 
exhibit 
a very 


low duty-cycle, 
overall 
system power 
consumption 
r&- 


mains low. 


RECEIVER 
SECTION 
The RXIN pin is the receive 
input for an RS-232 signal 
whose levels can range from ± 3 to ± 15 volts. A nega- 


NEGATIVE 
CURRENT 
SWITCH 


tive data signal is called a marktNhile a positive data sig- 


nal is called 
a space. 
These 
signals 
are inverted 
and 


then level-shifted 
to normal +5 volt CMOSfTTL 
logic lev- 


els. The 
logic 
output 
associated 
with 
RX1N is Dour 


which swings from +Vcc to ground. Therefore, 
a mark 


on RXIN produces 
a logic 1 at Dou-r. a space produces 
a 


logicO. 


The input threshold 
of RXIN is typically 
around 1.8 volts 


with 500 millivolts 
of hysteresis 
to improve noise rejec- 


tion. Therefore, 
an input positiv&-going 
signal must ex- 


ceed 1.8 volts to cause Dour 
to switch states. A nega- 


tive-going 
signal 
must 
now 
be lower 
than 
1.3 volts 


(typically) 
to cause 
Dour 
to switch again. An open on 


RXIN is interpreted 
as a mark, 
producing 
a logic 1 at 


Dour· 


TRANSMITTER 
SECTION 
DIN is the CMOSfTTL-compatible 
input for digital data 


from the user system. A logic 1 at DIN produces 
a mark 


(negative data signal) at TXour 
while a logic 0 produces 


a space (positive data signal). As mentioned 
earlier, the 


transmitter 
section 
employs a unique driver design that 


uses the RXIN line for swinging 
to negative 
levels. The 


RXIN line must be in a marking 
or idle state to take ad- 


vantage 
of this design; 
if RX1N is in a spacing 
state, 


TXoUT will only swing to ground. When TXoUT needs to 


transition 
to a positive 
level, it uses the V DRVpower pin 
for this level. V DRVcan be a voltage supply between 5 to 
12 volts, and in many situations 
it can be tied directly to 


the +5 volt Vcc supply. 
It is important 
to note that VDRV 
must be greater 
than or equal to Vcc at all times. 


The voltage 
range on VDRV permits 
the use of a 9-volt 
battery 
in order to provide 
a higher voltage 
level when 


TXoUT is in a space state. When Vcc is shut off to the 


DS 1275 and V DRVis still powered (as might happen in a 
battery-backed 
condition) 
,only a small leakage current 


(about 50-1 00 nA) will be drawn. If TXoUT is loadeddur- 


ing such a condition, 
V DRVwill draw current only if RX/N 


is not 
in a negative 
state. 
During 
normal 
operation 


(Vcc=5 
volts), 
VDRV will draw 
less than 
2 uA when 
TXoUT is marking. 
Of course, when TXoUT is spacing, 
V DRVwill draw substantially 
more current - about 3 mA 
depending 
upon 
its voltage 
and the 
impedance 
that 


TXoUTsees. 


The TXOUT output 
is slew-rate 
limited to less than 30 


volts/us 
in accordance 
with 
RS-232 
specifications. 
In 
the event 
TXoUT 
should 
be inadvertently 
shorted 
to 
ground, 
internal current-limiting 
circuitry prevents 
dam- 


age, even if continuously 
shorted. 


R5-232 
COMPATIBILITY 
The intent of the DS 1275 is not so much to meet all the 
requirements 
of the RS-232 
specification 
as to offer a 
low-power 
solution 
that 
will work 
with 
most 
RS-232 
ports with a connector 
length of less than 10 feet. As a 
prime example, 
the DS1275 
will not meet the RS-232 


requirement 
that the signal levels be at least ± 5 volts 


minimum when terminated 
by a3K ohm load and VDRV= 
+5 volts. Typically 
a voltage of 4 volts will be present at 


TXoUT when spacing. 
However, 
since most RS-232 re- 


ceivers will correctly interpret any voltage over 2 volts as 


a space, there will be no problem 
transmitting 
data. 


APPLICATIONS 
INFORMATION 
The DS 1275 is designed 
as a Iow-eost, RS-232-C 
inter- 
face expressly 
tailored 
for the unique 
requirements 
of 


battery-operated 
handheld 
products. 
As shown 
in the 
electrical 
specifications, 
the DS1275 
draws exception- 
ally low operating 
and static current. 
During normal op- 
eration 
when 
data from the handheld 
system 
is sent 


from the TXoUT output, the DS1275 only draws signifi- 


cant VDRV current 
when TXOUT transitions 
positively 
(spacing). 
This current flows primarily 
into the RS-232 


receiver's 
3-7K ohm load at the other end of the attach- 


ing cable. When TXoUT is marking (a negative data sig- 


nal), the VDRVcurrent 
falls dramatically 
since the nega- 
tive voltage 
is provided 
by the transmit 
signal from the 
other end of the cable. This represents 
a large reduction 


in overall operating 
current, since typical 
RS-232 inter- 


face chips use charge-pump 
circuits to establish 
both 
positive 
and negative 
levels at the transmit 
driver 
out- 
put. 


To obtain 
the 
lowest 
power 
consumption 
from 
the 
DS 1275, observe the following guidelines. 
Rrst, to mini- 
mize VDRV current when connected 
to an RS-232 port, 


always maintain 
DIN at a logic 1 when data is not being 


transmitted 
(idle state). This will force TXoUT into the 


marking state, minimizing 
VDRV current. Second, 
VDRV 


current 
will 
drop 
to less than 
100 
nA when 
Vcc 
is 
grounded. 
Therefore, 
if VDRV is tied directly to the sys- 
tem 
battery, 
the 
logic 
+5 volts 
can be turned 
off to 
achieve the lowest 
possible 
power state. 


FULL-DUPLEX 
OPERATION 
The DS1275 is intended primarily for half-duplex 
opera- 


tion; that is, RXIN should remain idle in the marking state 
when transmitting 
data out TXoUT and visa versa. How- 
ever, the part can be operated 
full-duplex 
with 
most 


RS-232-C serial ports since signals swinging between 
0 
and 
+5V will 
usually 
be correctly 
interpreted 
by an 
RS-232-C 
receiver 
device. 
The 
5-volt 
swing 
occurs 
when TXoUT attempts to swing negative while RXIN is at 
a positive 
voltage, 
which 
turns 
on an internal 
weak 
pull-down to ground for the TXoUT driver's 
negative ref- 


erence. 
So, transmit 
mark signals 
at TXoUT may have 
voltage jumps from some negative 
value (correspond- 


ing to RX/N marking) to approximately 
ground. One pos- 
sible problem that may occur in this case is if the receiv- 
er at the 
other 
end 
requires 
a negative 
voltage 
for 


recognizing 
a mark. In this situation, 
the full- duplex cir- 
cuit shown 
in Figure 3 can be used as an alternative. 


The 22 ~F capacitor 
forms a negative-charge 
reservoir; 
consequently, 
when the TXD line is spacing 
(positive), 


TXoUT still has a negative 
source 
available 
for a time 
period determined 
by the capacitor 
and the load resis- 
tance 
at the other 
end (3-7K ohms). 
This circuit 
was 


tested 
from 
150-19,200 
bps with error-free 
operation 
using a SN75154 
Quad Line Receiver 
as the receiver 
for the TXoUT signal. Note thatthe 
SN75154 
can have a 


marking 
input threshold 
below ground; 
hence there 
is 


the need for TXoUT to swing both positive and negative 
in full-duplex 
operation 
with this device. 
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HAND-HELD 
INSTRUMENT 


PC COM 
PORT 
NOTE: 
The Scottky diode shown 
is recommended 
only if RXIN 
RJ.ll 


can be connected 
to a negative 
signal while VORV is floating. 


2 


7 
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TXO 


GNO 


PC SERIAL 
PORT 
(08-25) 


C=22uF 
~ 


NOTE: 
The capacitor 
stores negative 
charge whenever 
the TXD signal from the PC serial port is in a marking data state (a 


negative voltage thatis typically -1 0 volts). The top OS1275's TXoUT uses this negative charge reservoir when it is in a 
marking state. The capacitor 
will discharge 
to 0 volts when the TXD line is spacing 
(and TXoUT is still marking) 
at a 


time constant 
determined 
by its value and the value of the load resistance 
reflected back to TXoUT. However, when 
TXD is marking, 
the capacitor 
will quickly charge back to -10 volts. Note that TXD remains 
in a marking state when 
idle, which improves 
the performance 
of this circuit. 


LATCHUP PROTECTION 
In most cases the DS1275 offers a high level of ESD and 


latchup protection. 
However, 
latchup can occur if VORV 


is left floating 
(high impedance) 
while a negative signal 


is attached to RXIN. One possible 
scenario for this is as 


follows: if the handheld device is powered off with a FET 


switch, floating VORV,and at the same time the user still 


has the the RS-232-C 
port connected. 
In order to elimi- 


nate this latchup potential. 
a Schottky 
diode from VORV 


to ground 
is recommended 
as shown 
in Figure 2. The 


lower clamp 
voltage 
of the Schottky 
(300 mV) is re- 


quired 
to prevent 
an 
internal 
silicon 
diode 
on the 


DS1275 from turning on, which precipitates 
the latchup 


condition. 


ABSOLUTE MAXIMUM RATINGS· 


Vcc 
VORV 
RXIN 
DIN 
TXoUT 


DOUT 
Storage Temperature 
Operating 
Temperature 


-0.3 to +7 volts 
-0.3 to + 13 volts 
± 15 volts 
-0.3 to Vcc + 0.3 volts 
± 15 volts 
-0.3 to Vcc 
+ 0.3 volts 


-55" to + 125°C 
0° to 70°C 


• This is a stress' rating only and functional 
operation 
of the device 
at these or any other conditions 
above those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect reliability. 


PARAMETER 
SYM 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Logic Supply 
Vcc 
4.5 
5.0 
5.5 
volts 
1 


Transmit 
Driver Supply 
VORV 
4.5 
5-12 
13.0 
volts 
1 


Logic 1 Input 
VIH 
2.0 
Vcc+0.3 
volts 
2 


Logic 0 Input 
VIL 
-0.3 
+0.8 
volts 


RS-232 
Input Range (RXIN) 
VRS 
-15 
+15 
volts 


Dynamic 
Supply Current 
DIN=VCC 
IORVl 
0.1 
5.0 
mA 
3 


ICCl 
0.5 
5.0 
mA 
DIN = GND 
IORVl 
3.8 
5.0 
mA 
ICCl 
0.5 
5.0 
mA 


Static Supply Current 
DIN = Vcc 
IORV2 
1.5 
15.0 
J1A 
4 


ICC2 
10.0 
15.0 
J1A 
DIN = GND 
IORV2 
3.8 
5.0 
mA 


ICC2 
10.0 
30.0 
J1A 


Driver Leakage 
IORV3 
0.05 
1.0 
J1A 
5 
Current 
(VCc= OV) 


PARAMETER 
SYM 
MIN 
TYP 
MAX 
UNITS 
NOTES 


TXour Level High 
VOTXH 
3.5 
4.0 
4.5 
volts 
6 


TXour Level Low 
VOTXl 
-S.5 
-9.0 
volts 
7 


TXour Short Circuit Current 
Isc 
+60 
+S5 
mA 


TXour Output Slew Rate 
tSR 
30 
V/IJS 


Propagation Delay 
tpo 
5 
IJS 
S 


RXINInput Threshold Low 
VTl 
O.S 
1.2 
1.6 
volts 


RXINInput Threshold High 
VTH 
1.6 
2.0 
2.4 
volts 


RXINThreshold Hysteresis 
VHYS 
0.5 
O.S 
volts 
9 


DOUTOutput Current @ 2.4 V 
IOH 
-1.0 
mA 


Dour Output Current @ 0.4 V 
10l 
3.2 
mA 


NOTES: 
1. 
VORVmust be greater than or equal to Vcc. 
2. 
Vcc = VORV= SV± 10%. 
3. 
See test circuit in Figure 4. 
4. 
See test circuit in Figure 5. 
5. 
See test circuit in Figure 6. 
6. 
DIN= VIl and TXour loaded by 3K ohms to ground. 
7. 
DIN= V1H• RXIN= -10 volts and TXour loaded by 3K ohms to ground. 


S. 
DINto TXour - see Figure 7. 
9. 
VHYS= VTH- VTl. 
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STATIC OPERATING 
CURRENT 


TEST CIRCUIT 
Figure 4 
TEST CIRCUIT 
Figure 5 
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DALLAS 
SEMICONDUCTOR 
051277 


a-Channel 
Crosspoint Switch 


FEATURES 


• Any port A input/output 
can be programmed 
for con- 


nection to any port B input/output. 


• Registers which define port connections 
are program- 
mable via a 3-wire 
serial port 
. 


• All port input/output 
pins will accept both analog and 


digital signals 


• Optional 
+5 volts and ±5 volts operation 


• Switch 
registers 
can be made nonvolatile 
with exter- 
nal connection 
of a 3-volt lithium battery 


• Applications 
include: 


- digitaVanalog 
switching 
and multiplexing 


- data scrambling 
for secure transmission 


DESCRIPTION 
The 
OS1277 
S-Channel 
Crosspoint 
Switch 
Chip is a 


programmable, 
low-power 
CMOS 
SWitching 
device 


which 
has the capacity 
to interconnect 
eight digital 
or 


analog 
signals 
in any combination. 
Interconnection 
is 
controlled 
by eight 
data 
registers 
of eight 
bits each 


which are read and written via a 3-wire serial port. The 


ClK 


RST 


D/Q 


PAl 


PA2 


PA3 
PM 


PBl 


PB2 


PB3 


PB4 


GND 


24-Pln 
DIP (600 mil) 
See Meeh. Drawlng 
Sect. 16, Pg 4 


VDD 


NC 


+BAT 


VEE 
PAS 


PA7 


PA6 


PAS 


PB8 


PB7 


PB6 


PB5 


- 
Battery 
Input 
- 
No Connection 
- 
Optional 
-5 Volts Supply 
Input 


- 
Port A Input/Output 


- 
Ground 
- 
Port B Input/Output 


- 
Serial Port Oata Input/Output 


- 
Serial Port Clock 


- 
Serial Port Reset 


- 
5 Volts Power Supply 


eight registers 
define the 64 possible 
combinations 
of 


the internal crosspoint 
switch. 
The OS1277 can be op- 


erated from a single +5 volts supply or optional ±5 volts 
operation 
can be selected to allow inputs and outputs to 


swing above and below ground. 


+BAT 
NC 
VEE 
PA1 - PAS 


GNO 
,PB1 - PBS 


O/Q 


CLK 
RST 
Voo 


OPERATION 
- GENERAL 
With the -5 volts input grounded 
and +5 volts applied to 


pin 24, input/output 
pins of ports A and B will accept volt- 


age levels between 
0 and 5 volts. 
When 
V EE is con- 
nected to -5 volts with +5 volts applied to pin 24, the in- 


put/output 
pins of ports 
A and B will accept 
voltage 


levels between 
-5 and +5 volts. 
Regardless 
of the volt- 


age selections, 
applied voltages 
on port pins will be re- 


prodUced on pins which are interconnected 
by the inter- 


nal crosspoint 
switch 
as defined 
by the data register 


settings. 


The data registers 
are shown in Figure 1. As defined, 


each register 
specifies 
one port B I/O pin. 
Each of the 
eight bits of the register specifies 
connection 
or no con- 


nection to each of the port A 1/0 pins. A logic 1 causes a 
connection 
and a logic 0 is a no connection. 
When the 


OS 1277 is powered 
up. all register bits are forced to a 


zero unless a battery voltage 
of greater 
than 2 volts is 
present on pin 22. With proper battery voltage, all regis- 
ters are retained 
in the programmable 
state. 
If the non- 
volatile 
feature 
is 
not 
used 
then 
pin 
22 
must 
be 
grounded. 


OPERATION 
- SERIAL 
PORT 
The eight data registers 
of the OS 1277 are written and 
read via a 3-wire serial port consisting 
of RST. CLK, and 
DlQ. To initiate data transfer with the OS1277. 
RST is 
driven 
high and 24 bits are loaded 
into the command 


register on each Iow-to-high 
transition 
of the CLK input. 
The command 
register must match the exact bit pattern 
which defines 
either a read or a write. 
If a match does 
not exist communication 
will be ignored. If the command 


register 
is properly 
loaded 
then communication 
is al- 
lowed to continue 
and the next 64 cycles to the OS 1277 
will either update the data registers or read the data reg- 


ister content when the data registers are being updated. 


Switch settings 
are not affected 
until RST is driven 
low 


at the end of the 64-bit data transfer. 


COMMAND 
WORD 
Ea.ch data transfer begins with a 3-byte command 
word 


as shown 
in Figure 3. 
The first byte of the command 


word specifies 
whether 
the 64-bit data registers 
will be 
written or read. 
If anyone 
of the bits of the first byte of 


the command 
word fails to meet the exact pattern 
of 
read or write, the data transfer will be aborted. 
The 8-bit 


pattern for read is 01000110. 
The pattern 
for write 
is 
10111001. 
The second and third bytes of the command 


word 
must 
match 
the 
exact 
pattern 
00000000, 


11110000 or data transfer 
is aborted. 


RESET AND CLOCK CONTROLS 
All data transfers 
are initiated 
by driving the RST input 


high. 
RST must remain 
high for the entire 24-bit com- 
mand word and the 64-bit data stream. 
The RSi input 


terminates 
communication 
and updates the switch set- 


tings only after all 64 bits of the data registers have been 
written when reset is driven 
low. 
Reading 
of registers 
can be terminated 
at any time by driving 
RST low. 


A clock cycle is a sequence 
of a falling edge followed 
by 
a rising edge. 
For data inputs, the data must be valid 
during the rising edge of clock cycles. 
Command 
bits 
and data bits are input on the rising edge ofthe clock and 
data bits are output on the falling edge of the clock. 
All 


data transfers 
terminate 
and O/Q goes to a high imped- 
ance state if the RST input is low. Transfer 
of register 


data to switches 
occurs as RST is driven low only if 64 
bits of data have been written. 
RST has no other effect 
on the register 
content. 
Oata transfer 
is illustrated 
in 
Figures 4, 5 and 6. 


051277 


DATA REGISTERS 
Figure 
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SWITCH 
INPUT/OUTPUTS 
••••>t:================ 


ABSOLUTE 
MAXIMUM 
RATINGS· 


Voltage on Any Pin Relative to Ground 
Operating 
Temperature 
Storage Temperature 
Soldering 
Temperature 


-5.5V 
to +7.0V 
OOCto+70oC 


-5S'C 
to 12S'C 
260°C for 10 seconds 


*This is a stress 
rating only and functional 
operation 
of thedevice 
at these or any other conditions 
above those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


+ Supply Voltage 
Voo 
4.5 
5.0 
5.5 
V 
1 


- Supply Voltage 
VEE 
0 
-5.0 
-5.5 
V 
1 


Serial Port Logic 0 
Vll 
-0.3 
0.8 
V 
1 


Serial Port Logic 1 
VIH 
2.0 
Voo+0.3 
V 
1 


A @ B Port Input 
VIN 
0 
Voo 
V 
-&JppIy-GNO 


A @ B Port Input 
VIN 
-VEE 
Voo 
V 
-&JppIy-5.ov 


+Battery 
Input 
VBAT 
2.5 
3.7 
V 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


D/Q Output Current 
@ 2.4V 
IOH 
-1 
mA 
2 


D/Q Output Current 
@ 0.4V 
10l 
+4 
mA 
2 


Input Leakage 
III 
-1 
+1 
f.lA 
3 


Outpl.;/t Leakage 
IoH 
-1 
+1 
f.lA 
3 


X Switch On Impedance 
XoN 
250 
500 
ohms 
4 


+ Supply Current 
Active 
IOD1 
10 
mA 


+ Supply Current 
Quiescent 
1002 
7 
mA 
5 


- Supply Current 
lEE 
1 
mA 


X Switch Off Impedance 
XoFF 
1Meg 
ohms 


Battery Current 
@ 3V 
IBAT 
100 
nA 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
C1N 
5 
pF 


Output Capacitance 
COlJT 
7 
pF 


Feedthrough 
Capacitance 
CN-eour 
10 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Data to ClK 
Setup 
toe 
50 
ns 
6 


ClK 
to Data Hold 
teOH 
50 
ns 
6 


ClK 
to Data Delay 
teoo 
200 
ns 
2,6,7 


ClKlowTime 
tel 
250 
ns 
6 


ClK 
High lime 
teH 
250 
ns 
6 


ClK 
Frequency 
sClK 
DC 
2.0 
MHz 
6 


ClK 
Rise and Fall 
tRTF 
500 
ns 
6 


RST to ClK 
Setup 
tec 
1 
f1S 
6 


ClK 
to RST Hold 
teCH 
50 
ns 
6 


RST to VO High Z 
tcoz 
75 
ns 
6 


Input to Output 
Delay 
tpo 
50 
ns 


RST low 
to Switch Transition 
tSM 
50 
ns 


RST Inactive lime 
teWH 
1 
f1S 


NOTES 


1. All voltages 
are referenced 
to ground 
(Vss). 


2. Measured 
with a load as shown 
in Figure 9. 


3. Voo = +5 volts, VEE = -5 volts, Vss = GND: 
all other pins open. 


4. X switch impedance 
is the terminal 
resistance 
of connected 
switch inputs to outputs. 


5. Voo = +5 volts, VEE = -5 volts, Vss = GND, RST = V1l: all other pins open. 


6. Measured 
at VIH = 2.0 or Vil = 0.8V and 10 ns maximum 
rise (tR>and fall times (tF)' 


7. Measured 
at VOH = 2.4 volts and VOL = 0.4 volts. 


DALLAS 
SEMICONDUCTOR 
DS129x 


Eliminator 


• Replaces 8 or 16 hard-tcrget-at manual switches 


• Options printed circuit board via software 


• Modular expansion by cascading packages 


• Set or interrogate with only three signals 


• Requires no pull-up resistors 


• Links to system bus with the OS1206 PhantomSerial 
Interface Chip 


• Low-power CMOS 


• Switch setting changes occur simultaneously 


.OS12OO and OS1292 maintain settings in the 


absence of power; OS1291 and OS1293are volatile 


• Over 10 years of data retention for OS1290 and 


OS1292 


DESCRIPTION 
The OS129x Eliminator replaces manual switches used 
to option printed circuit boards. Upto sixteen outputpins 
can be set to a logic level or interrogated by three sig- 
nals: clock, data and transfer. The Eliminator can be 
controlled with software usingthe OS1206 Phantom In- 
terface to synthesize the clock, data and transfer sig- 
nals from a system bus. Multiple packages can be 
strung together for modular expansion. Once pro- 
grammed, the OS12OOand OS1292will maintain high 
or low level outputs, duplicating the effectsof a mechan- 
ical switch and pull-up resistor. The technical support 
needed to configure a system is minimized with the 
Eliminator, Phantom Interface and menu-driven soft- 
ware. 


PIN ASSIGNMENT 


GN02 
GND3 
m1 
24m 


T 
VCC 
T III2 
23m 
VCC 


01 
OA 
01 fib 
221 
OA 


oa 
OB 
00 
04 
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06 


00 
OC 
00 
Ills 
2011 OC 


ON 
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ON f!h 
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00 
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OE 
OM III 7 
1sill 
OE 


OL 
OF 
OL Ills 
17l1li OF 


OK 
OG 
OK fh 
16l1li OG 


OJ 
OH 
OJ 
110 
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OH 


01 
CLEAR 
01 
!II11 
14l1li CLEAR 


GNO 
CLOCK 
GNO D 12 13l1li CLOCK 


081293 24-Pln DIP (300 MIQ 
081292 24-P1nEncapsulated 


See Meeh. Drawlrg 
Package (450 MO)See Meeh. 


SecL 16, Pg 1 
Drawlng-SecL 
16, pg. S 
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04 
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07 
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OA 
06 
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00 
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CLOCK 
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081291 16·PIn DIP (300 Mil) 
See Meeh. Drawing 
SecL 16, Pg 1 


081290 16-Pln Encapsulated 
Package (450 Mil) See Meeh. 


Drawing - SecL 16, Pg S 


PIN DESCRIPTION 
i 
Transfer 
01 
Oata Input 
OA-QO 
Switch Outputs 
CLOCK 
Clock Input 
CLEAR 
All Outputs Set Low 
Vcc 
+5Volts 
GNO 
Ground 
GN02 
Missing on OS1292. Must be 
grounded on OS1293. 


GN03 
Missing on OS1292. Must be 
grounded on OS1293. 


OPERATION 
The 0512921051293 
Eliminator 
is a 16-bit shift register 


that has a clocked 
serial input, an asynchronous 
clear, 


and an output transfer 
control 
(see "Block 
Diagram" 
in 


Figure 
1). The 051290/051291 
Eliminator 
is an 8-bit 


shift register that has a clocked serial input, an asynch- 
ronous clear, and an output transfer control. Data can be 


entered 
into the registers 
only when the transfer 
input 
(1') is at a high level. While at a high level, the transfer 


function 
allows serial entry of data via the data input pin 


(01). The outputs 00 through 0B remain in the state that 
was set prior to f being driven to a high level. Output 0A 


will change 
state as new data is entered. 
This output 
provides 
a method 
of feeding 
back actual output 
set- 


tings prior to setting the f input low (Figure 2). When the 
l' input is driven low, new data that has been input into 


the 
16-bit 
shift 
register 
is now 
locked 
at outputs 
00 
through 
0A. When the l' input is low, all clock and data 


inputs are ignored. Valid data is clocked into the elimina- 


tor while f is high on the low-to-high 
transition 
of the 
CLOCK 
input. Data can be changed 
while the CLOCK 


input is high or low, but only data meeting the setup re- 
quirements 
will enter the shift register. The CLEAR input 


will always set all outputs to low level regardless 
of the 
level of the CLOCK 
or l' input. 


DATA RETENTION 
MODE 
The 05 129x Eliminator 
provides full functional 
capabili- 
ty when Vcc is greater than 4.5 volts and will ignore all 
inputs when Vcc reaches 4.25 volts typical. In this man- 
ner, the settings 
of each register 
remain 
intact during 


o 


elK 
R 


power transients. 
As Vcc 
falls below 
approximately 
3 


volts, an internal power switching 
circuit connects 
a lithi- 


um energy source to the shift register to maintain data. 


During power-up 
when Vcc rises above approximately 
3 volts, the power 
switching 
circuit 
connects 
external 


Vcc to the shift register and disconnects 
the lithium en- 


ergy source. 
Normal 
operation 
can resume 
after Vcc 
exceeds 
4.5 volts for 10 ms minimum. 
During 
power 


transients 
the 16 outputs will track the level of Vcc if set 


to logic 1 and will remain atground 
level if setto 
LogicO. 


TYPICAL 
APPLICATION 
- ELIMINATOR 
The 05129x 
and 051206 
combine to make a program- 


mable nonvolatile 
DIP switch that can be transparently 
set in systems without disturbing 
other operations. 
Be- 


cause the switches 
are nonvolatile, 
they need only be 
set once; they will remain in the programmed 
state in- 
definitely. 
The block 
diagram 
of Figure 
2 shows 
the 


Eliminator 
implemented 
with the 051206 
Phantom 
5e- 


rial Interface 
Chip. The 051206 
samples 
four address 
lines and the chip enable signal looking for a special pat- 
tern for 24 consecutive 
cycles 
(see the 051206 
data 
sheet). When a proper match is found, the address lines 
and one data line become control and data signals that 


are 
used 
to program 
and 
verify 
the 
settings 
of the 
05129x. 
All of the signaling 
sent to the 051206 
and 


subsequently 
to the 
051292 
is generated 
by 
soft- 


ware-controlled 
read cycles that have no effect on the 
rest of system operation. The clear signal can be used to 


restore a system back to an unconfigured 
state. 
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ABSOLUTE MAXIMUM RATINGS· 
Voltage on any Pin Relative to Ground 
Operating 
Temperature 
Storage 
Temperature 
Soldering 
Temperature 


-0.3V to +7.0V 
OOCto 70°C 


-40°C to +70ooC 
260°C for 10 sec. 


• This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
above those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
Vcc 
4.5 
5.0 
5.5 
V 
1 


Logic 1 
VIH 
2.2 
Vcc+0.3 
V 
1 


Logic 0 
VIL 
-0.3 
+0.8 
V 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Current 
Icc 
3 
5 
mA 


Input Leakage 
IlL 
-1.0 
+1.0 
~ 
4 


Output 
Leakage 
ILO 
-1.0 
+1.0 
~ 


Logic 1 Output @ 2.4V 
IOH 
-1.0 
mA 
2 


Logic 0 Output @ O.4V 
lat.. 
4.0 
mA 
2 


PARAMETER 
SYMBOL 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
pF 


Output Capacitance 
COUT 
7 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Clock 
Frequency 
fCLOCK 
10 
MHz 


Width of Clock Pulse 
twCLocK 
50 
ns 
3 


Width of Clear Pulse 
twCLEAR 
50 
ns 
3 


Data Setup Time 
tsu 
30 
ns 
3 


Data Hold Time 
tH 
10 
ns 
3 


Propagation 
Delay Time High to 
tpHLC 
70 
ns 
3 
Low Level Clear to Output 


Propagation 
Delay Time Low to 
tpLH 
50 
ns 
3 
High Level Clock to Output 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Propagation 
Delay Time High to 
tpHl 
50 
ns 
3 
Low Level Clock to Output 


Recovering 
on Power-Up 
tREC 
10 
ms 


Propagation 
Delay Time High to 
tpLX 
50 
ns 
3 
Low Level Transfer 
to 0 Out 


Transfer 
High to Clock Input High 
tHHT 
50 
ns 
3 


Transfer 
Low from Clock Input 
tHlT 
50 
ns 
3 
High 


CLEAR 
PULSE 


_tPHltC 


OUTPUTS 
_ 


TIMING 
DIAGRAM 
- POWER-UP 
(3) 


;Z,f5S~ 
IN_P_U_T_S_A_C_C_E_P_T_E_D 
_ 


NOTES: 


1. All voltages 
are referenced 
to ground. 


2. Measured 
with a load as shown in Figure 4. 


3. VREF = 1.5 volts. 


4. Clock and transfer 
inputs have internal pull-down 
resistors of 20K ohms typical. Clear has an internal 
pull-up 


resistor of 20K ohms typical. 


t +5 Volts 


~ 
1.1KOhms 


DALLAS 
SEMICONDUCTOR 
051632 


PC Power Fail and Reset Controller 


• Power 
fail 
detector 
for 
personal 
computers 
and 
workstations 


• Connects 
directly to popular personal 
computer 
chip 


sets 


• On chip 32.768 
KHz oscillator 
for real time clock 


• Provides 
battery backup power to clock chip 


• Pushbutton 
reset input 


• Accurate 
5% or 10% +5 volt power supply monitoring 


• Complementary 
outputs for reset, power fail, and low 


battery 


• Provides 
for reset pulse width 
of either 
100 ms or 
200 ms 


• Eliminates 
the need for discrete 
components 


• low-power 
CMOS circuitry 


• 16-pin DIP or SOIC surface 
mount package 


• OOCto 70°C operation 


DESCRIPTION 
The DS1632 PC Power Fail and Reset Controller 
is de- 


signed to do various functions 
involving 
battery backUp 
and otherfunctions 
typically accomplished 
with discrete 


components. 
The DS1632 provides 
a 32.768 KHz bat- 
tery backed up crystal oscillator and switched VCdVBAT 
power via Vceo for the real-time 
clock function 
located 


in accompanying 
chip sets. 
In addition, 
the DS1632 
provides 
for reset on both power up and via pushbutton 
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5% Or 10% Detection 
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Oscillator 
Out 
Switched 
Power Out 


Power Fail Outputs 
+5 Volt Power In 


input, power fail status signals 
for the processor, 
and 


low battery warning 
signals. 
The OS 1632 is capable 
of 


detecting 
power failure at both the 5% and 10% power 
supply tolerances, 
and the reset pulse width can be set 


for either 100 ms or 200 ms. The device is designed 
to 


connect 
directly 
to popUlar 
laptop 
and notebook 
chip 


sets which eliminates 
the need for discrete components 


and reduces 
cost. 
(See Figure 1.) 


DS1632 


BLOCK DIAGRAM 
Figure 1 
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OPERATION 
- CRYSTAL OSCillATOR 
SECTION 
The DS1632 crystal oscillator 
is designed 
to be hooked 
directly 
to a 32.768 
KHz crystal. 
By using the Daiwa 


Part No. DT26S, Seiko Part No. DS-VT-200 
or equiva- 
lent, the oscillator 
will be accurate 
enough to run a real 


time clock to within ±2 minutes 
per month. 
If another 
crystal is to be selected, 
it should have a specified 
load 


capacitance 
(CL.)of 6 pF. The crystal oscillator 
will run 


as long as either Vcc or VBAT is present, 
providing that 


VBATis greater than 2.3V. The oscillator output provides 


a rail to rail swing with regards to Vcc or VBAT,whichever 
is greater. 
The crystal oscillator 
is also used internally 


as a time base. 


OPERATION 
- POWER 
FAil, 
BATTERY 
BACKUP 
The DS1632 provides 
a switch to direct power from the 


battery 
(VBAT) or the incoming supply (VcC>depending 
on which 
is greater. 
This switch has a voltage drop of 
less than 0.2 volts. 
The Vcc 
input is constantly 
moni- 


tored by a precision 
comparator 
for an out of tolerance 
condition. 
When such a condition 
occurs, the power fail 
signals are driven to their active state immediately. 
The 
reset signals 
are also driven 
active, 
but this action 
is 
delayed by a time determined 
by the level of the input on 


the reset duration 
pin (RD). 
If RD is tied to ground then 
reset signals will become active after 10 ms. If RD is tied 


to Vcc, 
then reset signals will become 
active after 20 
ms. 
Once active, both the reset signals and the power 


fail signals will remain active as long as a (VcC> out of 
tolerance 
condition 
persists. 
If an out of tolerance 
con- 


dition is not long enough 
to activate 
the reset signals, 


then 
only 
the power 
fail signals 
would 
be affected. 


When power returns to within nominal 
limits the power 
fail signals will return immediately 
to the inactive state. 
However, the reset signals remain in the active state for 
a time which is dependent 
on the state of the RD pin. 
If 
RD is tied to ground, the reset signals will remain active 


for 100 ms. 
If RD is tied to Vcc, then the reset signals 
will remain active for 200 ms after power is within nomi- 


nallimits. 
The delay action on the reset signals allows 


time for the power supply and microprocessor 
clock os- 
cillators to stabilize. 
The tolerance 
pin (TOl) 
selects the 


point at which power fail detection 
occurs. 
With the tol- 
erance pin grounded, 
power fail detection 
occurs in the 


range of 4.75V to 4.5V. If the tolerance 
pin is connected 


to Vcc, then power fail detection 
occurs in the range of 


4.5V to 4.25V. 
During most power supply conditions 
the 


Vcc 
input will supply 
power 
to all functions 
within the 


chip and also to the Vceo 
pin. 
The battery 
pin (VBAT) 


only supplies power when Vcc is less than VBAT. When 
Vcc 
is below the level of VBAT only the Vcca 
and the 


OSC OUT pin remain powered 
by VBAT. All other out- 


puts will be driven to ground when in a logic low state 
and will be driven to Vcc when in a logic high state. This 


is done to preserve 
battery capacity by avoiding battery 


drain resulting from loads on these outputs. 
The output 


ground 
level will be maintained 
for all levels 
of Vcc, 


even Vcc = GND. 
However, the output Vcc level will be 


maintained 
only for Vcc > 2.0V. 
Internal battery power 


consumption 
is less than 21lA while VBAT is supplying 
power., The external load on OSC OUT and Vceo must 
be added to internal consumption 
to determine 
the total 


load on the battery. 


OPERATION 
- PUSHBUTTON 
RESET 
The DS1632 provides 
an input pin for direct connection 


to a pushbutton. 
The pushbutton 
reset input PBRST re- 
quires 
an active 
low level input. 
While TIL 
levels are 
sufficient 
to properly 
activate this input, it has been pri- 
marily designed for contact closure. 
Internally, this input 
is debounced 
and timed such that RST and RST signals 
of 100 ms or 200 ms minimum 
are generated. 
If RD is 


tied to ground, 
then a reset pulse of 100 ms is gener- 


ated. 
If RD is tied to Vcc then a reset pulse of 200 ms is 
generated. 
The delay time is started as the pushbutton 
reset input is released 
from low level. 


OPERATION 
- lOW 
BATTERY WARNING 
The DS1632 provides 
outputs which warn of a low bat- 


tery condition. 
Whenever 
Vcc 
is within nominal 
limits, 
the VBATinput is continuously 
monitored. 
Ifthe VBATin- 


put is below 2.5V, the low battery outputs are driven to 
their active states, and will remain in the active state as 
long as Vcc 
is within nominal 
limits or until the battery 


input is restored to an in limit status. 
On power up, if the 
VBAT input is below 2.5V, the low battery outputs are not 
guaranteed 
active 
until power 
fail is deactivated, 
but 
guaranteed 
active prior to reset inactive. 
When Vcc 
is 


below the Vcc fail trip point both lB and lB will be driven 
to ground. 


For application 
information, 
please reference 
Applica- 


tion Note #64, published 
separately. 


ABSOLUTE 
MAXIMUM 
RATINGS· 
Voltage on Any Pin Relative to Ground 
Operating 
Temperature 
Storage 
Temperature 
Soldering 
Temperature 


-{).5V 
to +7.0V 
OOCto +70oC 
-55°C 
to 12SOC 
260°C 
for 10 seconds 


*This is a stress 
rating only and functional 
operation 
ofthe 
device 
atthese 
or any other conditions 
above those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
Vcc 
4.5 
5.0 
5.5 
V 
1 


PBRST 
Input High Level 
VIH 
2.0 
Vcc+0.3 
V 
1,3 


PBRST 
Input Low Level 
VIL 
-0.3 
+0.8 
V 
1,3 


Battery Supply Voltage 
VBAT 
2.3 
3.0 
3.5 
V 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Output Current @ 2.4V 
IOH 
1 
mA 
5,7 


Output Current 
@ 0.4V 
IOL 
4 
mA 
7 


Output Voltage @ -500 ~ 
VOH 
Vcc-0.5V 
Vcc~·1V 
V 
6 


Operating 
Current 
Icc 
0.5 
2.0 
mA 
2 


V cc Trip Point (TOl=GND) 
VCCTP 
4.50 
4.62 
4.75 
V 
1 


Vcc Trip Point (TOl=Vcc) 
VCCTP 
4.25 
4.37 
4.50 
V 
1 


Battery 
Fail Trip Point 
VBATTP 
2.30 
2.45 
2.55 
V 
1 


Supply Voltage Output 
Vcco 
Vcc-0.2 
V 


Supply Current 
Output 
ICOOl 
100 
mA 
4 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Battery 
Current 
IBAT 
2 
ItA 


Battery 
Backup 
Current 
ICC02 
500 
J.1A 
4 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
pF 


Output Capacitance 
COUT 
7 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


PBRST= 
V1l 
tpB 
tRPD 
ms 


Reset Pulse Width 
tRST 
95 
105 
ms 
RD=GND 


Reset Pulse Width 
tRST 
190 
210 
ms 
RD=Vcc 


Reset Active on Power Up 
tRPU 
95 
105 
ms 
RD=GND 


Reset Active on Power Up 
tRPU 
190 
210 
ms 
RD=Vcc 


Reset Active on Power 
Down 
tRPD 
9 
11 
ms 
RD=GND 


Reset Active on Power Down 
tRPD 
18 
22 
ms 
RD=Vcc 


V cc Slew Rate Power Down 
tF 
300 
JlS 


V cc Slew Rate Power Down 
tFB 
10 
JlS 


V cc Slew Rate Power Up 
tR 
10 
JlS 


tFB 


,/ 
• 


t~ 


RST 


VOH 


RST 
VOL 


_:_:T_T 
"" 
tR_p_U_>*_~_~ 
__ 


NOTES 


1. All voltages 
are referenced 
to ground. 


2. Measured 
with outputs 
open. 


3. The PBRST input has an internal 
pull up of 1OKn to Vcc. 


4. Supply current output is specified 
with 0.2V drop from VBAT or Vcc. 


5. RST. PF. and LB are open drain outputs. 


6. RST and PF remain within 0.5 volts of Vcc on power down until Vcc drops below 2.0V. 


7. Sink and source currents 
apply to all outputs except OSC OUT which has a drive capability 
of sourcing 
500 ~ 
at VOH = Vcco 
- 0.5V and sinking 
1 mA at VOL = 0.5 V. 


DALLAS 
SEMICONDUCTOR 
DS1640/DS1640C 
Personal Computer Power FET 


• Contains four P channel power FET switches that can 
each supply over 300 mA @ 0.2 volts drop 


• Controlled 
directly 
from CMOS or TTL level signals 


• Fast switching time of less than 10 ~ 
at rated supply 


current 


• 16-pin DIP or 16-pin SOIC surface 
mount package 


• Positive logic signal turns each FEr on and ground or 


low level signal turns each FET off 


• Off condition 
allows 
less than 50 nA of current flow 


• Low control gate capacitance 
of less than 5 pF 


• FEr gates can either follow inputs or be latched 


• Designed for use with power supplies ranging from +3 


to +5 volts 


DESCRIPTION 
The DSl640 
contains four P channel power MOS FEr's 


designed 
as switches 
to conserve 
power 
in personal 


computer 
systems. 
When 
connected 
to power 
man- 


agement 
control 
units, power 
consuming 
devices 
like 


disk drives or display 
panel backlights 
can be routinely 


shut down to conserve 
battery or main power supply en- 


INl 


GATEl 


OUTl 


LATCH 


GND 


OUT2 


GATE2 


IN2 


IN4 


GATE4 


OUT4 


NC 


vcc 


OUT3 


GATE3 


IN3 


IN4 


GATE4 


OUT4 


NC 


Vcc 
OUT3 


GATE3 


1N3 


ergy. The P channel power MOS FEr's 
are individually 


controlled 
and are capable 
of handling 
300 mA each 


continuously 
with less than 0.2 volts drop from input to 


output. The device requires a +3 ..•.+5 volt power supply 


input which is used to power internal logic and to oper- 


ate a gate bias generator. 


INl 


GATEl 


OUTl 


LATCH 


GND 


OUT2 


GATE2 


IN2 


PIN DESCRIPTION 


Vcc 
- 
+3 to+5 Volt Input 
GND 
- 
Ground 


IN1-IN4 
- 
FEr 
Sources 
OUT1-0UT 
4 
- 
FEr 
Drains 
GATE1-GATE4- 
FEr 
Control Gates 
NC 
- 
No Connection 
LATCH 
- 
Gate Inputs Latch Control 


OS1 e40/0S1 
e40C 
-------------------------------------------~O--~ 
... 
r_~...~ ",",,",,_Ir. 
c:a.~ 
,".v~.-.:ea ana 
paSSed 
VV,ith +3 
-- 
..••5 volt.9 applioc;:fbohN'een the 
Vcc 
pin 
and 
control gates 
vvithout beincl lat"L":h~ 
.6..,....,. 


__________ 
•• 
. •••••..••.•••••••••.••.•• 
-_ 
•• 
--- 
_.0: 
"'- 
gate Inputs again are Inverted ond passed 
to the FET 


V\llth .•.3 
- 
...•.. 
5 volts applied 
betvvgen the Vcc 
pin and 
control gates 
vvlthout bQing latchocl. 
A -rTL or CMOS 
ground. 
anyone 
of four inputs can be connected 
or dis- 
logic 1 turns a svvitch completely 
on and -rTL or CMOS 


connected 
from it. respective 
output based on the bios 
logic 0 turns a svvitch completely 
off. 
The four .vvitches 


pplied to the control gate (see Figure 
1). A set of four 
con be operated 
independently 
or tvvo or more co.n be 
Internal latches Is controlled 
by the Io.tchInput. The logic 
connected 
In parallal for o.ddod current carrying capabil- 


levels 
passed 
to the 
FET gates 
are controlled 
by the 
ity. The four svvltches contained 
'W'ithlnthe 081640 are 
gate Inputs and latch pin status. 
V\lhen the latch pin Is 
not designed 
to be operated 
In a linear manner. 
V\lhen 
logic O. the gate input levels are inverted and passed dl- 
Vcc 
is not applied 
to the 081640 
or if Vcc 
is not "",ithln 


redly 
to the control 
gates. 
enabling 
the svvitches to be 
nomin 
I limits. the output levels and current carrying ca- 
s'W'ftchedlboth Independently 
and asynchronously. 
VVith 
pabllity of the four s'W'itches are not guo.ranteed. 
VVhen 


• transition 
from logic 0 to logic: 1 on the latch pin. the 
all four gate inputs 
arG off (logic: 0) the device 
onters 
0. 


input levels present on the gate Inputs are locked by the 
lo'W'Vcc 
current 
standby 
mode 
bec::ause the onboard 
four 
internal 
latches. 
maintaining 
the 
corresponding 
charge pump is turned off. The gate and latch Inputs are 
FET gates at those levels. 
As long as the latch input is 
CMOS-compatible 
throughout 
the enUre Vco r.nge 
and 
maintained 
at logic 
1. the 
FET gate 
levels 
are main- 
or. 
TTL-cornpatible 
'W'henVcc 
falls 
behYeen 
4.5 and 


talned. 
VVhon the Io.tch Input is returned 
to logic O. the 
5.5V. 


ABSOLUTE 
MAXIMUM 
RATINGS· 
Voltage on Any Pin Relative to Ground 
Operating 
Temperature 
Storage 
Temperature 
Soldering 
Temperature 


-o.3V 
to +7.0V 
OOCto +70oC 
-55°C 
to 125°C 
260°C 
for 10 seconds 


• This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
above those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
VCC 
3.0 
5.5 
V 
1,2 


Logic 0 Input 3.0 V ~ Vcc ~ 4.5 V 
VIl2 
-0.3 
+0.5 
V 


Logic 0 Input 4.5 V ~ Vcc ~ 5.0 V 
Vlll 
-0.3 
+0.8 
V 
1 


Logic 1 Input 3.0 V ~ VCC So 5.0 V 
VIH 
2.0 
Vcc+0.5 
V 
1,7 


Source 
Voltage 
VSOURCE 
Vcc+0.5 
V 
1,7 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Current 
ICCI 
0.3 
1 
mA 
3 


Supply Current 
ICC2 
0.1 
1 
IlA 
4 


Switch Off Leakage 
1st. 
100 
nA 


Switch On Resistance 
RON 
0.3 
.67 
n 


Switch Current 
@ VF = 200 mV 
Is 
300 
mA 
5 


Input Leakage 
IlL 
-1 
+1 
IlA 
6 


Gate Input Capacitance 
CG 
5 
pF 
7 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Switching 
Time (OFF ~ 
ON) 
tSTON 
10 
J1S 


Switching 
Time (ON ~ 
OFF) 
tSTOFF 
10 
J1S 


Minimum 
Time to Engage Latch 
tt.M 
50 
ns 


NOTES 
1. All voltages 
are referenced 
to ground. 


2. When Vcc is below minimum 
limits output levels are not guaranteed. 


3. 'ecl is the supply 
current with one or more switches 
on. 


4. ICC2 is when all switches 
are off and all inputs are within 0.5V of a supply rail. 


5. Each switch is capable 
of carrying 300 mA maximum 
at 200 mV forward 
drop. 


6. Input leakage 
applies to the four gate inputs and the latch input only. 


7. Applies 
to each of four gate inputs and the latch input. 


Dallas Semiconductor 
devices are built to the highest quality standards 
and manufactured 
for long term reliability. 
All 


DS 1640 devices 
are made using the same quality materials 
and manufacturing 
methods. 
However, 
consumer 
ver- 


sions of the DS 1640 are not exposed to environmental 
stresses 
that some commercial 
device manufacturing 
flows 
require. 
Devices that are designated 
as consumer 
product 
have a ·C· designator 
in the product 
number. 
For exam- 


ple, the DS1640C 
is a consumer 
grade product. 


DALLAS 
SEMICONDUCTOR 
0516528 Key 
Code Memory 


• The OS 16528 is compatible 
with a variety of RF, seri- 
al, ultrasound, 
and optical transmission 
media 


• The user programmable 
64 bit code prevents 
unau- 
thorized 
copying 
of keys 


• Each key capable of generating 
4-<:ode conditions. 


• Keys are programmed 
from an external 
device only 
under controlled 
user access/secure 
conditions 


• Key codes may be changed 
as many times as neces- 
sary 


• 3V operation, 
5V for programming 


• -25°C 
to +85°C 
operating 
range 


• All stored 64 bit codes in the key are non-volatile 
and 
retain the security 
code in the absence 
of power 


• Applications 
include building entry, garage door open- 
ers, automobile 
entry and ignition, 
and local and re- 


mote identification. 


DESCRIPTION 
The DS1652B 
key operates 
as part of a system to limit 


access of any secure system or area to keyholders. 
The 
OS 16528 key contain a 64 bit memory which acts as the 
security code, controlling 
access. 
Once set, the code is 
nonvolatile. 


To gain access to a locked system, the key's code must 
be transmitted 
to the lock via some user transmission 


vccOa 
SENDl 
SEND2 
2 
7 
DATA1/0 


LEARN 
3 
6 
SEND3 


SEND4 
4 
5 
GND 


a-Pin 
DIP (300 Mil) 
See Mech. 
Drawing 
- 
Pg. 1 
vccOa 
SENDl 
SEND2 
2 
7 
DATA1/0 


LEARN 
3 
6 
SEND3 


SEND4 
4 
5 
GND 


a-Pin SOIC 
(200 Ma) 
See 
Mech. 
Drawing 
- 
Pg. 5 


PIN DESCRIPTION 


VCC 
+3V 
to+7V 
Input 
GND 
Ground 
DATA I/O 
Serial Data Input/Output 
SEND1 
Send Input 1 
SEND2 
Send Input 2 
SEND3 
Send Input 3 


SEND4 
Send Input 4 
LEARN 
Learn Input 


media such as, RF, optical. 
IR, ultrasound, 
or another 


serial media. 
Upon receiving 
a transmission 
of a 64 bit 
key code, a lock system 
must compare 
the requesting 


key's 
64 bit code to the lock's systems 
programmed 
code. 
Ifthe key code matches the lock system code, the 


lock system mustgeneratea 
match signal, which can be 
used to allow access to the secure system. 


OPERATION 
0516528 
KEY 
The operation 
of the 0816528 
key is shown in Figure 1. 
The 
key is programmed 
with code 
from 
an external 


source with the key in Learn mode. 


For the 0816528 
key to be programmed. 
the LEARN 


pin 
must 
be 
driven 
active 
high. 
with 
Vcc 
on 
the 
0816528 
at 5V. The 0816528 
key's data input/output 
pin must be physically 
connected 
to the external 
pro- 


gramming 
device for the 0816528 
key to successfully 


accept a code. Once connected 
and in the Learn mode. 


the 0816528 
key is ready to accept its 64 bit code. The 
0816528 
key will recognize 
the 1600 
J.lS wide active 


high reset signal. 
and will use the rising edge of each 
subsequent 
signal to determine 
the contents 
of 64 con- 


secutive 
2 ms wide data windows 
as logic 1 or logic O. 


The 
contents 
of the 64 consecutive 
windows. 
trans- 


mitted 
by the external 
programming 
device. 
become 
latched 
into the nonvolatile 
64 bit code memory 
of the 
0816528 
key. The key will perform no other operations 


until the LEARN 
pin becomes 
inactive. 
returning 
the 
0816528 
to its operation 
mode. 
The 0816528 
key will 
transmit 
a reset signal 
and its code memory 
out of its 


data input/output 
pin a maximum 
often times as long as 
the 8ENOX 
input is asserted. 
The 
0816528 
key will 
transmit a version of the code that is specifically 
tailored 


to 8ENOX 
input being 
triggered 
(see diagram. 
Page 
1C>-141). 


SERIAL 
PULSE PROTOCOL 
The 0816528 
transmits 
and receives 
data serially. ac- 


cording to the protocol 
listed in the timing diagram. 


The transmission 
and reception 
of data begins with the 
rising edge of the 1600 J.lS reset signal. 
The 0816528 
then begins looking for data in 2 ms windows. 
Each data 
window begins with the rising edge of a pulse. The dura- 


tion of the pulse determines 
whether a logical one or log- 
ical zero is present in that window 
(logical one pulse du- 
ration is twice as long as logical zero pulse duration). 


For 128 ms. the 0816528 
will time the duration 
of the 
active pulse in each window. 
Once the pulse is inter- 


preted as a 1 or a O. the data bit is written to the 64 bit 


code memory. 
This iterative process continues 
through 


all 64 bits until they are written. 
For the 0816528. 
after 
64 bits are written, the key may be returned to its opera- 


tion mode for use. 


OPERATION, 
LOCK AND KEY 
The 0816528 
key provides 
a security 
code matching 
system 
which can be used as the code control 
logic of 


any security 
system. 


The 0816528 
key is programmed 
from an external pro- 


gramming 
device and can be repeatedly 
reprogrammed 


to accept new codes. 
This feature not only prolongs the 


usable life of the key. but also provides the user the abil- 
ity to recycle keys from one lock to be programmed 
for 


use with another 
lock. 
Materials 
invested 
in building 
keys are never obsoleted 
because 
keys may always be 


reprogrammed. 


A significant 
contribution 
to maintaining 
the security of a 
0816528 
key based system 
is limiting the manner 
by 
which a key may be programmed 
with the code to open 
the lock. The only way in which a 081652B 
key will ac- 
cept code is to connect 
its data input/output 
pin directly 
to the external programming 
device. 
Therefore 
the only 
method of transferal 
is by physically 
connecting 
the d&- 


vice holding the 0816528 
key with the device 
holding 
the programmer. 
A quick and efficient method of impl&- 


mooting this interface 
is illustrated 
on Page 1C>-137 


8y designing 
the system key with three external 
leads. 
one tied to V cc(5V). 
one tied to ground. and one tied to 
the input pin. the system 
key may accept 
a new code 
from a system 
lock only through 
these 
three 
connec- 


tions. 


As many keys as needed may be programmed. 
As r&- 


quired for security 
purposes. 
or in case of the loss of a 
key a new code may be generated 
and redistributed 
to 


the remaining 
keys. This enables the security system to 
continually 
reuse keys, and obsolete 
the codes in any 


keys that become 
lost or stolen. 


CLOCK 
AND 


RESET 
SIGNALS 


TYPICAL 
APPLICATION 


One of the easiest ways to implement 
the lock and key 


system is to use an RF transmitter 
to link the data input! 


output pin of the 081652B 
key to the system 
lock. 


CLOCKED 
DATA 
AND 
RESET 


For implementation, 
any transmission 
media capable of r'riW 


transmitting 
and receiving 
signals 
at the resolution 
re- B!.II 


quired of the 081652B's 
serial pulse protocol 
may be 


used to link the key to the users lock system. 


8ECUREARE~SYSTEM 
CONTROLLED BY LOCK 


ABSOLUTE 
MAXIMUM 
RATINGS· 
Voltage on Any Pin Relative 
to Ground 
Operating 
Temperature 
Storage Temperature 
Soldering 
Temperature 


-().5V 
to +7.0V 
-25°C 
to +85°C 
-55°C 
to 125°C 
260°C for 10 seconds 


"This 
is a stress 
rating only and functional 
operation 
of the device 
at these or any other conditions 
above those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time 
may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
Vcc 
2.5 
5.0 
7.0 
V 
1 


Logic 1 Input 
V1H 
2.0 
- 
Vcc+0.3 
V 
1,6,7,4 


Logic 0 Input 
VIL 
-().3 
- 
+0.8 
V 
1,6,7 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Current, 
Send Mode 
ICCl 
3 
4 
mA 
2 


Supply Current, 
Learn Mode 
ICC2 
3 
4 
mA 
2 


Supply Current, 
Idle State 
ICC3 
75 
100 
nA 
2 


V cc Voltage, 
Learn Mode 
VL 
5 
6 
7 
V 
1,5,6 


Input Leakage 
(Data Input) 
1L1 
-1 
+1 
~ 
3 


Output High, Voltage 
VOH 
2.4 
V 
1 


Output 
High, Current 
IOH 
4 
mA 


Output 
Low, Voltage 
VOL 
0.4 
V 
1 


Output 
Low, Current 
IOL 
1 
mA 


AC ELECTRICAL 
CHARACTERISTICS 
DS16528 
KEY 


DATA TRANSMISSION 
PARAMETERS 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Reset Active 
tR 
1200 
1600 
2000 
p.s 


Logic 1 Active 
tl 
600 
800 
1000 
f.1s 


Logic 0 Active 
to 
300 
400 
500 
p.s 


Data Sample 
Window 
tos 
1.5 
2.0 
2.5 
ms 


Active Signal Pulse Width, 
tpw 
300 
2000 
p.s 


Data I/O 


Active Signal Pulse Width 
ts 
10 
20 
ms 
SEND1, 
SEND2, 
SEND3, 
and 
SEND4 


Delay Between 
LEARN 
Pin 
tT 
10 
ms 


Transition 
and Operation 
Mode 
Change 


Delay Between 
Minimum 
SENDX 
tso 
100 
p.s 


Assertion 
and Data Out 
Transmitted 


Number 
of Words Transmitted 
for 
10 


1 SENDX 
Input Recognized 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
CIN 
5 
pF 


Output Capacitance 
COUT 
7 
pF 


m [ 
V 
1H 


~ 
LEARN 


VIL 
I-1 


DATA OUT 
KEY 


tos 
---f-= 


tR 
f--I t-- tpw 


R 
BIT1 
BIT2 
BIT3 BIT4 
.. ~ 


_I 
I- 
----11600 
Jls ± 400Jls 


____ 
I 
~1 
L_O__G_IC__ 1 
r- 
tl -1 
800JlS ± 200JlS 


____ .....1 
I~ 
L_O_G_I_C_O 
r- to -..j 
400JlS ± 100JlS 


INPUT TRIGGERED 
64 CODE TRANSMITTED 
AS: 


SEND1 
(DATA)" 
bo 
b1 
~ 
~ 
b4 
... 
b61 
b62 
b63 


SEN02 
(DATA) 
bo 
bl 
~ 
~ 
b4 
... 
b61 
b62 
b63 


SEN03 
(ODD) 
bo 
bl 
~ 
~ 
b4 
... 
b61 
b62 
b63 


SEN04 
(EVEN) 
bo 
bl 
~ 
~ 
b4 
., . 
b61 
b62 
b63 


*The bit pattern transmitted 
by the SEN01 
trigger it the unalte'red contents 
of the OS1652B code memory. 
SEN02, 
SEN03, 
and SEN04 
transmit 
modified versions 
of this code a listed above. 


NOTES 


1. All voltages 
are referenced 
to ground. 


2. Measured 
with outputs 
open, 


3. Input leakage applies to 0516528 
data input only. 


4. Absolute 
maximum 
rating is 7.0V on any pin. 


5. Input voltage 
on the Vcc pin is required to be in the Learn mode, for the 0516528 
to properly 
accept new code 
data. 


6. The 0516528 
LEARN pin is internally 
pulled down with approximately 
a 10Kn resistor. 


7. The 0516528 
SEN01, 
5EN02, 
5EN03, 
and 5EN04 
inputs are internally 
pulled up with approximately 
10Kn 
resistors. 


PRELIMINARY 


DALLAS 
SEMICONDUCTOR 
051651 3-Code Lock, 051652 Key 
Match Memory System 


• The two chip lock and key system form the basis of a 
secure 
access 
system 


• The match memory 
system is compatible 
with a vari- 
ety of RF, serial, ultrasound, 
and optical transmission 
media 


• The user programmable 
64 bit code or internally gen- 
erated 
random 
64 bit code 
prevents 
unauthorized 
copying 
of keys 


• Each key and lock system 
is capable 
of generating 
and recognizing 
3-code match conditions 


• Keys are programmed 
from 
lock codes 
only under 
controlled 
user access/secure 
conditions 


• Lock codes may be changed as many times as neces- 
sary 


• 3V operation, 
5V for programming 


• -25"C 
to +75"C 
operating 
range 


• All stored 64 bit codes in the lock and key are non-vol- 
atile and retain the security 
code in the absence 
of 
power 


• Applications 
include building entry, garage door open- 
ers, automobile 
entry and ignition, 
and local and re- 
mote identification 


DESCRIPTION 
The OS1651 Lock and OS1652 Key operate 
in combi- 
nation to limit access 
of any secure system 
or area to 


keyholders. 
Both the OS1651 
Lock and OS1652 
Key 
contain a 64 bit memory which acts as the security code, 


controlling 
access. 
The 
code 
memory 
within 
the 
OS1651 Lock may be user programmed 
with a known 


VCC08 
SENDl 
SEND2 
2 
7 
DATAI/O 


LEARN 
3 
6 
SEND3 


SEND4 
4 
5 
GND 


0$16528-PlnDIP( 300MO)and 
0$1652S8-PlnSOIC(200Mil) 
SeaMech.Drawings- Sect 16,Pgs.1& 5 


VCC08 
DATA110 
SEND3MATCH 
2 
7 
SENDl MATCH 


MODE2 
3 
6 
SEND2MATCH 


MODEl 
4 
5 
GND 


DSl6518-PlnDIP(300Mil)and 
0$1651S8-PlnSOIC(200Mil) 
SeaMech.Drawlrv'-Sect 
16,Pgs.1 & 5 


GNO 
OATAI/O 
SENDf 
SEN02 
SEB03 
SEN04 
LEARN 


Ground 
Serial Data Input/Output 
Send Input 1 
Send Input 2 
Send Input 3 
Send Input 4 
Learn Input 


051651 
PIN DESCRIPTION 
MODE2 
- 
Function Control 
Pin 
MODE1 
- 
Function 
Control 
Pin 
Vcc 
- 
+3V 
to +7V 
Input 
GND 
- 
Ground 
OATA I/O 
- 
Serial Oata Input/Output 
SEND1 
MATCH 
- 
Code Match Signal for SEN01 
SEND2 
MATCH 
- 
Code Match Signal for SEN02 
SEN03 
MATCH 
- 
Code Match Signal for SEN03 


64 bit code, or the DS1651 
can generate 
a 64 bit code 
from a random 
number 
generator 
within 
the OS1651. 


Once set, the code is nonvolatile, 
and can then be trans- 
ferred to a OS1652 Key(s) under secure 
conditions. 


To gain access to the lock, the key's code must be trans- 


mitted 
to the lock via some 
user transmission 
media 


such as, RF, optical, 
JR, ultrasound, 
or another 
serial 


media. 
Upon receiving 
a transmission 
of a 64 bit key 


code, a 051651 
Lock will compare the requesting 
key's 


64 bit code to the lock's programmed 
64 bit code. 
If the 


key code matches 
the lock code, the lock generates 
a 


match signal, which can be used to allow access to the 


secure system. 


OPERATION 
051651 
LOCK 


The main functional 
components 
of both the 051651 


and 051652 
are shown in Figures 1 and 2. The diagram 


shows that the internal functions 
of the lock and key are 


similar. 
From Figure 1, the primary 
components 
of the 


lock are its 64 bit wide registers. 
The 64 bit code memo- 


ries are the 
physical 
"lock" 
and 
contain 
the pattern 


against which all keys are measured 
for access. The 64 


bit data memory 
records 
the 64 bit pattern transmitted 


by a potential 
key. The pulse input interpreter 
and reset 


generator 
accepts 
serial input data from the input pin. 


The 051651 
Lock has four functional 
modes, which are 


controlled 
by the lock's 
mode 
control 
pins. 
The four 


modes are defined 
as follows: 


MOOE2 
MOOE1 
FUNCTIONAL 
MOOE 


0 
0 
Operation 
Mode: 
Receiving 


codes from key(s). 


0 
1 
Learn 
Mode: 
Program 
with 


user provided 
64 bit codes. 


1 
0 
Ouplicate 
Mode: 
Transmit 


64-bit code memory 
contents. 


1 
1 
Learn Mode: Program with in- 
ternally 
generated 
random 
64 


bits. 


The Learn modes and duplicate 
mode may only be en- 


tered from operation 
mode. 
The 051651 
samples 
the 


level of MOOE1 and MOOE2 
10 ms after a low to high 


transition 
on either pin. 
This sample 
is used to tell the 


051651 
in which mode it should be operating. 


In the Learn modes, the 051651 
Lock's code memory 


may be either programmed 
directly by the user, or pro- 


grammed 
using a random set of 1's and O's created by 


the 051651's 
random 
number generator. 
A user must 


have physical 
access to the 051651 
to place it in Learn 


mode. 
To place the 051651 
Lock in Learn mode, the 


051651 
's Vcc 
input 
must 
be at 5V minimum 
with, 


mode1 or both mode1 and mode2 pins driven high, tell- 


ing the 
051651 
to enable 
the 
contents 
of its code 


memory 
to be rewritten. 
If mode1 
is high, then 
the 


051651 
enables 
its code memory to be rewritten 
using 


a user defined 
64 bit code, which it expects to see on its 


data I/O pin. At the end of sending the 64 bit code to the 


051651, 
the mode1 pin must both be driven low, return- 
ing the lock to operation 
mode, before entering 
any oth- 


er mode. 
(5ee timing diagram 
"Learn Modes, 
051651 


Lock".) 
Ifmode2andmode1 
arehigh,thenthe051651 


Lock performs 
an internal operation 
in which it uses its 


internal random number generator 
to create a 64 bit pat- 


tern of 1's and O's and load it into the code data memory, 


from L5B to M5B. 
When all 64 bits have been written, 


the 051651 
has a new code memory 
that can be pro- 


grammed 
into 051652 
Keys. 
After this operation 
is 


completed, 
the mode pins must both be driven low to re- 


turn the 051651 
to operation 
mode, before entering any 


other mode. 


The 051651 
will not reprogram 
its 64 bit code memory 


using its internal random number generator 
until anoth- 


er transition 
from 0 to 1 is seen on both its mode2 and 


mode1 pins. 


Forthe 
051651 
Lock to transfer 
its code memory into a 


051652 
Key the 051651 
Lock must be in duplication 


mode. 
To enter the duplication 
mode, the mode2 
pin 


must be driven 
high. 
The transition 
from 0 to 1 on the 


mode2 
pin, 
and 
its 
maintenance 
at 
1 causes 
the 


051651 
Lock to transmit a reset signal followed by its 64 


bit code memory through 
its data input/output 
pin. The 


lock will transmit 
the code only once. 
If another trans- 


mission is required, the mode pin must be driven to zero 
before being returned 
to 1 to send another 
64 bit code 


copy. The data 
input/output 
pin of the 
051651 
Lock 


must be physically 
connected 
to the data input pin of the 


target 051652 
Key in order to transfer 
a code from the 


lock to a key to be used with that lock. 
The target key 


must also be in Learn 
mode 
(see operation 
051652 


Key) for the key to accept as code the information 
trans- 


mitted by the lock. With these timing and hardware 
con- 


ditions satisfied 
051652 
Key programming 
can be per- 


formed 
quickly 
«1 
s) and easily 
with only one serial 


connection 
between 
the 051651 
and 051652. 


The 051651 
Lock is in its operation 
mode with its mode 


pins inactive. 
The receipt of a signal on the input/output 


pin which is active high for at least 720 us is treated as a 
reset signal from a key about to transmit 
its code. 
The 


interpreted 
pattern 
of 1's and O's sampled 
in the 2 ms 


wide windows is written in the data memory for compari- 


son to the lock's 
code 
memories. 
If the comparison 


shows 
a match 
with 
one of the 
memories, 
then 
the 
051651 
drives the appropriate 
5ENOX 
MATCH signal. 


Ifthecodedoes 
not match, the 051651 
performsnoop- 
erations, 
but waits for the next reset signal. 


OPERATION 
051652 
KEY 
The operation 
of the 051652 
Key is similar to that of the 
051651 
(Rgure 
2). The key is programmed 
with code 
generated 
by the 051651 
Lock with the lock in duplica- 


tion mode and the key in Learn mode. 


For the 051652 
Key to be programmed, 
the LEARN pin 
must be driven active high. The 051652 
Key's data in- 


put pin must be physically 
connected 
to the 051651 
Lock's data input/output 
pin for the 051652 
Key to suc- 
cessfully 
accept 
a code from a 051651 
Lock. 
Once 
connected 
and in the Learn mode, the 051652 
Key is 
ready to acx:ept its 64-bit 
code. 
The 051652 
Key will 


recognize 
the 720 ~s wide active high reset signal, and 
will use the rising edge of each subsequent 
signal to de- 
termine the contents 
of 64 consecutive 
2 ms wide data 
windows 
as logic 1 or logic O. The contents 
of the 64 
consecutive 
windows, 
transmitted 
by the lock, become 
latched into the nonvolatile 
64-bit 
code memory 
of the 


051652 
Key. The key will perform 
no other operations 
until the LEARN 
pin becomes 
inactive, 
returning 
the 
051652 
to its operation 
mode. 
The 051652 
Key will 
transmit 
a reset signal and its code memory 
out of its 
data output pin a maximum 
of three times as long as the 
5ENOX 
input is asserted. The 051652 
Key will transmit 
a version 
of the 
code 
that 
is specifically 
tailored 
to 


5ENOX 
input 
being 
triggered 
(see 
diagram, 
Page 
HH51). 


SERIAL 
PULSE PROTOCOL 
The 051651 
and 051652 
transmit and receive data se- 


rially, according 
to the protocol 
listed in the timing dia- 
grams. 


The transmission 
and reception 
of data begins with the 
rising edge ofthe 720 ~ 
reset signal. 
The 051651 
and 


051652 
then begin looking for data in 2 ms windows. 
Each data window begins with the rising edge of a pUlse. 
The duration 
of the pulse determines 
whether 
a logical 


one or logical 0 is present 
in that window 
(logical 
one 
pulse duration 
is twice as long as logical zero pulse du- 


ration). 


For 128 ms, the 051651 
or 051652 
will time the dura- 


tion of the active pUlse in each window. 
Once the pulse 


is interpreted 
as a 1 or a 0, the data bit is written to the 
appropriate 
register (depending 
on the mode of the de- 


vice). 
This iterative 
process 
continues 
through 
all 64 


bits until they are written. 
For the 051651 
Lock, after 64 


bits are written a compare 
operation 
is performed. 
For 


the 051652, 
after 64 bits are written, the key may be re- 


turned to its operation 
mode for use. 


OPERATION, 
LOCK AND KEY 
The 051651 
Lock and 051652 
Key provide 
a security 
code matching 
system which can be used as the code 


control 
logic 
of 
any 
security 
system. 
The 
unique 


• 051651 
Lock provides the system designer 
with the op- 


tion of pre-programming 
a lock or series of locks with a 
known set of 64-bit 
codes, that can only be changed 
by 


having physical access to the lock. 
If known codes are 


not required, 
the 051651 
can generate 
its own 64-bit 
code randomly. 
If the random number generator 
of the 


051651 
Lock is used, not even the person 
program- 
ming the lock knows the 64 bit code. 


The 051652 
Key is programmed 
from the 051651 
Lock 
and can be repeatedly 
reprogrammed 
to acx:ept new 
codes. 
This feature 
not only prolongs 
the usable life of 


the key, but also provides 
the user the ability to recycle 
keys from 
one 
lock to be programmed 
for use with 


another 
lock. 
Materials 
invested 
in bUilding 
keys are 
never obsoleted 
because 
keys may always 
be repro- 


grammed. 


A significant 
contribution 
to maintaining 
the security 
of 


the 051651 
Lock is limiting the manner by which a lock 


may program a key with the code to open the lock. The 
only way in which a 051652 
Key will accept code is to 
connect its input pin directly to the data input/output 
pin 
of a 051651 
Lock. 
Therefore 
the only method of trans- 


feral is by physically 
connecting 
the device 
holding the 
051652 
Key with the device holding the 051651 
Lock. 


A quick and efficient method of implementing 
this inter- 
face is illustrated 
on page 4. 


By designing 
the system key with three external 
leads, 


one tied to LEARN, 
one tied to ground, 
and one tied to 


the Data VO pin, the system key may accept a new code 
from a system 
lock only through 
these 
three 
connec- 
tions. 
Once placed in a system lock, the 051651 
Lock 


could be enabled to transmit its code memory to the key. 


Because 
of the physical 
connection 
required 
for the 


code data transfer, the lock and key combination 
is kept 


secure. 


The method chosen to duplicate 
the key does not have 


to be the suggested 
method. 
This method is suggested 


as a way that 


1. limits who may program 
keys 


2. limits who can generate 
codes for the lock 


3. 
limits who may, by generating 
a new code, invali- 


date the existing 
programmed 
keys. 


MOOE2 
MOOE1 
SWITCHES 


TYPICAL 
APPLICATION 
One of the easiest ways to implement 
the lock and key 


system is to use an RF transmitter 
to link the data input! 


output pin of the OS 1652 Key to the OS1651's input pin. 


As many keys as needed. may be programmed. 
As re- 


quired for security 
purposes 
or in case of the loss of a 


key, a new code may be generated 
and redistributed 
to 


the remaining 
keys. This enables the security system to 


continually 
reuse keys, and obsolete 
the codes in any 


keys that become 
lost or stolen. 


OATA 
INPUT/OUTPUT 


For implementation, 
any transmission 
media capable of 


transmitting 
and receiving 
signals 
at the resolution 
re- 


quired of the OS1651 and OS 1652's serial pulse proto- 
col may be used to link the key to a lock. 


SEND1 
MATCH 


SEND2MATCH 


SEND3 
MATCH 


LOCK 
CONTROLS 


SECURE 
AREAlSYSTEM 
CONTROLLED 
BY LOCK 


DATA 
INPUT 


DATA 
VO 


MODE1 
MODE2 


CLOCK 
AND 
CLK 
RESET 
SIGNALS 
SEND1 
MATCH 


SEND2MATCH 


SEND3MATCH 


051652 KEY BLOCK DIAGRAM Rgure 2 


LEARN 


SBIlD4 
CLOCK 
AND 
SEND3 
RESET 
SEND2 
SIGNALS 


SEND1 


CLOCKED 
DATA 
AND 
RESET 


DATA 
va 


ABSOLUTE 
MAXIMUM 
RATINGS· 
Voltage on Any Pin Relative to -V 
Operating 
Temperature 
Storage 
Temperature 
Soldering 
Temperature 


-V-0.5V to +7.0V 
-25°C 
to +75°C 
-55°C 
to 125°C 
260°C 
for 15 seconds 


"This 
is a stress 
rating only and functional 
operation 
of the device 
at these 
or any other conditions 
above those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
VCC 
2.5 
5.0 
7.0 
V 
1 


Logic 1 Input 
VIH 
2.0 
- 
Vcc+0.3 
V 
1,6,7,8 


Logic 0 Input 
VIL 
-0.3 
- 
+0.8 
V 
1.6,7,8 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Current, 
Operation 
Mode 
ICCl 
3 
4 
mA 
2 


Supply Current, 
Learn Mode 
ICC2 
3 
4 
mA 
2 


Supply Current, 
Idle State 
ICC3 
75 
100 
nA 
2 


Supply Current, 
V cc Pin, 
ILRN 
2 
3 
mA 


Learn Mode 


Output 
High. Voltage 
VOH 
2.4 
V 
1 


Output 
High. Current 
10H 
1 
mA 


Output 
Low, Voltage 
VOL 
0.4 
V 
1 


Output 
Low, Current 
IOL 
4 
mA 


I/O Leakage 
Current 
110 
-1 
+1 
flA 
4 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Current, 
Send Mode 
ICC1 
3 
4 
mA 
2 


Supply Current, 
Learn Mode 
ICC2 
3 
4 
mA 
2 


Supply Current, 
Idle State 
ICC3 
50 
75 
100 
nA 
2 


Vcc Voltage, 
Learn Mode 
Vl 
5 
6 
7 
V 
1,5,6 


Supply Current, 
Learn Mode 
IlRN 
2 
3 
mA 


Input Leakage 
(Data Input) 
lu 
-1 
+1 
J.lA 
3 


Output 
High. Voltage 
VOH 
2.4 
V 
1 


Output 
High, Current 
IOH 
4 
mA 


Output 
Low, Voltage 
VOl 
0.4 
V 
1 


Output 
Low, Current 
10l 
1 
mA 


AC ELECTRICAL 
CHARACTERISTICS 
DS1651 LOCK AND DS1652 KEY 


DATA TRANSMISSION 
PARAMETERS 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Reset Active 
tR 
540 
720 
900 
J.lS 


Logic 1 Active 
t1 
90 
120 
150 
J.lS 


Logic 0 Active 
to 
15 
20 
25 
J.lS 


SEND1 
MATCH, SEND2 
MATCH, 
lM 
400 
500 
600 
ms 
and SEND2 
MATCH 


Data Sample Window 
tos 
1.5 
2.0 
2.5 
ms 


Active Signal Pulse Width, 
tpw 
10 
1080 
J.lS 
Data VO 


Active Signal Pulse Width SEND1 
ts 
100 
ms 
and SEND2 


Delay Between 
Last Mode Pin 
tT 
10 
ms 
Transition 
to Operation 
Mode 


Change 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
C1N 
5 
pF 


Output Capacitance 
COUT 
7 
pF 


I--tos-l 


-I I-tpwl 


~ 
BIT4 
... 
BIT64 


VIH~ 
MODE2~ 
Vil ~---------------------------- 


DS1652 LOCK; DUPLICATION 
MODE 


tR-r:s-.I ~--:~p:1 


DMA.~ 
~ 
... 
BIT64 


L II!I 


VIH 
MODE1 ~ 
VIl. 
"""-"'---------------------------- 


I::L_ 
r 
I~ f- rIDS 


DATA 
OUT 
1m 


(DS1651)~ 
//~ 


DATA IN 
(DS1652) 
~ 
... 
BIT64 
L 


L 


L 
iE:-{~_ 


SER04 
(DS1652 
ONLY) 
1::1 ~ 


~AOUT 
I77/l 


DATA IN 
I ///1 


LOCK 
------ 
~ 
... 
BIT64 


VIH 


MODE2 
~ 
VIL~----------------------------- 
~ 
-l I-IT 


VIIi 


MODEl 
~ 
VIL~----------------------------- 
-l I-IT 


LOGIC TIMING 
DIAGRAMS 


I 
I 
RESET SIGNAL 


I- 
tR 
-\ 
720 I'S ± 180 "S 


I 
I 
LOGIC 1 
r- 
tl -1 
120 I'S ± 30 I'S 


____ 
I 
I 
L_O_G_IC_O 
r- to-.j 
20"s±5"s 


SEN01, 
VOH 1 


SEN02 


VOl. 
OR 
SEN03 


I" 
(OS1652 
ONLY) 


1 
_ 


~I 


When the OS 1651 Lock's code comparator 
determines 
that code data it has received 
matches one of its code data 
memories, 
the appropriate 
match signal is driven active for the above diagram. 


INPUT TRIGGERED 
64 CODE TRANSMITTED 
AS: 


SEN01 
bo 
bl 
b:! 
bs 
b4 
... 
b61 
bt>2 
bt>3 


SEN02 
60 
bl 
b:! 
bs 
b4 
... 
bt>1 
bt>2 
b63 


SEN03 
bo 
bl 
b:! 
bs 
b4 
... 
b61 
bt>2 
b63 


SEN04 
bo 
b1 
b:! 
bs 
b4 
... 
bt>1 
bt>2 
bt>3 


NOTES 


1. All voltages 
are referenced 
to ground. 


2. Measured 
with outputs 
open. 


3. Input leakage 
applies to OS 1652 data input only. 


4. Input/output 
leakage applies to the OS1651 data input/output 
pin. 


5. Input voltage on the LEARN pin is required to be in the Learn mode, for the OS1651 and OS1652 to properly 
accept new code data. 


6. The OS 1652 LEARN 
pin is internally 
pulled down with a 10m 
resistor. 


7. The OS 1651 OUPL pin is internally 
pulled up with a 10m 
resistor. 


8. The OS1652 SEN01, 
SEN02, 
SEN03, 
and SEN04 
inputs are internally 
pulled up with 10m 
resistors. 


DALLAS 
SEMICONDUCTOR 
051653 4-Code Lock, 051652 Key 
Match Memory System 


• The two chip lock and key system form the basis of a 
secure 
access system 


• The match memory 
system 
is compatible 
with a vari- 
ety of RF, serial, ultrasound, 
and optical transmission 
media 


• The user programmable 
64-bit code or internally gen- 
erated 
random 
64-bit 
code 
prevents 
unauthorized 
copying 
of keys 


• Each key and lock system 
is capable 
of generating 
and recognizing 
4-code match conditions. 


• Keys are programmed 
from 
lock codes 
only under 
controlled 
user access/secure 
conditions 


• Lock codes may be changed as many times as neces- 
sary 


• 3V operation. 
5V for programming 


• -25"C 
to +8SOC operating 
range 


• All stored 64-bit 
codes in the lock and key are non- 
volatile and retain the security 
code in the absence 
of 
power 


• Applications 
include building entry. garage door open- 
ers, automobile 
entry and ignition, 
and local and re- 


mote identification 


DESCRIPTION 
The OS 1653 Lock and OS 1652 Key operate 
in combi- 
nation to limit access 
of any secure 
system 
or area to 
keyholders. 
Both the 051653 
Lock and DS1652 
Key 


contain a 64 bit memory which acts as the security code, 


PIN ASSIGNMENT 


VCC08 
SEND1 
SEND2 
2 
7 
DATAI/O 


LEARN 
3 
6 
SEND3 


SEND4 
4 
5 
GND 


051652 8-Pln DIP (300 MiQand 
DS1652S8-Pln sOle 
(200 1.111) 
See Mech. Drawings- Sect. 16. Pgs. 1 & 5 


SEND4MATCH 


GND 


05165316-Pln DIP (300 1.111) 
and 
0516535 16-PlnSOIC (300 MIQ 
See Mech. Drawings -Sect. 16. Pgs. 1 & 6 


GND 
DATAI/O 
SEND1 
SEND2 
SEND3 
SEND4 
LEARN 
Vcc 


Ground 
Serial Data Input/Output 
Send Input 1 
Send Input 2 
Send Input 3 
Send Input 4 
Learn Input 
+3V 
to +7V Input 


DS1653 PIN DESCRIPTION 
MODE2 
- 
Function 
Control 
Pin 
MODE1 
- 
Function 
Control 
Pin 
Vcc 
- 
+3V to +7V Input 
GND 
- 
Ground 
DATA I/O 
- 
Serial Data Input/Output 
SEND1 
MATCH 
- 
Code Match Signal for SEND1 
SEND2 
MATCH 
- 
Code Match Signal for SEND2 
SEND3 
MATCH 
- 
Code Match Signal for SEND3 
SEND4 
MATCH 
- 
Code Match Signal for SEND4 


controlling 
access. 
The 
code 
memory 
within 
the 
DS1653 
Lock may be user programmed 
with a known 


64 bit code, or the 051653 
can generate 
a 64-bit 
code 


from a random 
number 
generator 
within 
the DS1653. 


Once set, the code is nonvolatile, 
and can then be trans- 


ferred to a 051652 
Key(s) under secure conditions. 


To gain access to the lock, the key's code must be trans- 
mitted to the lock via some 
user transmission 
media 


such as, RF, optical, 
IR, ultrasound, 
or another 
serial 


media. 
Upon receiving 
a transmission 
of a 64 bit key 


code, a 051653 
Lock will compare 
the requesting 
key's 


64 bit code to the lock's programmed 
64 bit code. 
If the 


key code matches 
the lock code, the lock generates 
a 


match signal, which can be used to allow access to the 


secure system. 


OPERATION 
D51651 
LOCK 
The main functional 
components 
of both the 051653 


and 051652 
are shown in Figures 1 and 2. The diagram 


shows that the internal functions 
of the lock and key are 


similar. 
From Figure 1, the primary 
components 
of the 


lock are its 64-bit 
wide registers. 
The 64 bit code me- 


mories are the physical 
"lock" and contain the pattern 
against 
which all keys are measured 
for access. 
The 


64-bit 
data memory 
records 
the 64-bit 
pattern 
trans- 


mitted by a potential key. The pulse input interpreter 
and 


reset generator 
accepts 
serial input data from the input 


pin. 


The 051653 
Lock has four functional 
modes, which are 
controlled 
by the lock's mode 
control 
pins. 
The four 


modes are defined 
as follows: 


MOOE2 
MOOE1 
FUNCTIONAL 
MOOE 


0 
0 
Operation 
Mode: 
Receiving 


codes from key(s). 


0 
1 
Learn 
Mode: 
Program 
with 


user provided 
64 bit codes. 


1 
0 
Ouplicate 
Mode: 
Transmit 


64-bit code memory contents. 


1 
1 
Learn Mode: Program with in- 
ternally 
generated 
random 
64 


bits. 


The Learn modes and duplicate 
mode may only be en- 


tered from operation 
mode. 
The 051653 
samples 
the 


level of MOOE1 and MOOE210 
ms after a low to high 


transition 
on either pin. 
This sample 
is used to tell the 


051651 
in which mode it should be operating 


In the Learn modes, the 051653 
Lock's code memory 


may be either programmed 
directly by the user, or pro- 


grammed 
using a random set of 1's and O's created by 


the 051653's 
random number generator. 
A user must 


have physical access to the 051653 
to place it in Learn 


mode. 
To place the 051653 
Lock in Learn mode, the 


051653's 
Vcc 
input 
must 
be at 5V minimum 
with, 


mode1 or both mode1 and mode2 pins driven high, tell- 


ing the 
051653 
to enable 
the 
contents 
of its code 


memory 
to be rewritten. 
If mode1 
is high, then 
the 


051653 
enables 
its code memory to be rewritten 
using 


a user defined 64-bit code, which it expects to see on its 


data VO pin. At the end of sending the 64-bit 
code to the 


051653, 
the mode1 pins must both be driven 
low, re- 


turning the lock to operation 
mode, before entering 
any 


other 
mode. 
(5ee 
timing 
diagram 
"Learn 
Modes, 


051653 
Lock".) 
If mode2 and mode1 are high, then the 


051653 
Lock performs 
an internal operation 
in which it 


uses its internal 
random number generator 
to create a 


64-bit pattern of 1's and O's and load it into the code data 


memory, from L5B to M5B. 
When all 64 bits have been 


written, the 051653 
has a new code memory 
that can 


be programmed 
into 051652 
Keys. After this operation 
is completed, 
the mode pins must both be driven low to 


return the 051653 
to operation 
mode, before entering 


any other mode. 


The 051653 
will not reprogram 
its 64-bit 
code memory 


using its internal random number generator 
until anoth- 


er transition 
from 0 to 1 is seen on both its mode2 and 


mode1 pins. 


For the 051653 
Lock to transfer 
its code memory 
into a 


051652 
Key the 051653 
Lock must be in duplication 


mode. 
To enter the duplication 
mode, the mode2 
pin 


must be driven 
high. 
The transition 
from 0 to 1 on the 


mode2 
pin, 
and 
its 
maintenance 
at 
1 causes 
the 


051653 
Lock to transmit 
a reset signal followed 
by its 


64-bit 
code memory 
through 
its data input/output 
pin. 


The lock will transmit 
the code only once. 
If another 


transmission 
is required, the mode pin must be driven to 


zero before being returned 
to 1 to send another 
64 bit 


code 
copy. The data 
input/output 
pin of the 051653 
Lock must be physically 
connected 
to the data input pin 


of the target 051652 
Key in order to transfer a code from 


the lock to a key to be used with that lock. The target key 


must also be in Learn 
mode 
(see operation 
051652 


Key) for the key to accept as code the information 
trans- 


mitted by the lock. With these timing and hardware 
con- 


ditions satisfied 
051652 
Key programming 
can be per- 


formed 
quickly 
(<1 s) and easily 
with only one serial 


connection 
between 
the 051653 
and 051652. 


The OS 1653 Lock is in its operation 
mode with its mode 


pins inactive. 
The receipt of a signal on the input/output 
pin which is active high for at least 720 J.1S is treated as a 
reset signal from a key about to transmit 
its code. 
The 


interpreted 
pattern 
of 1's and O's sampled 
in the 2 ms 


wide windows 
is written in the data memory for compari- 


son to the lock's 
code 
memories. 
If the comparison 


shows 
a match 
with 
one of the 
memories, 
then the 


OS1653 drives the appropriate 
SENOX MATCH signal. 
Ifthe code does not match, the OS1653 performs 
no 0p- 


erations, 
but waits for the next reset signal. 


OPERATION 
051652 
KEY 
The operation 
of the OS 1652 Key is similar to that of the 
OS1653 (Figure 2). The key is programmed 
with code 


generated 
by the OS 1653 Lock with the lock in duplica- 
tion mode and the key in Learn mode. 


Forthe 
OS1652 Key to be programmed, 
the LEARN pin 
must be driven active high. The OS1652 Key's data in- 
put pin must be physically 
connected 
to the OS 1653 
Lock's data input/output 
pin for the OS 1652 Key to suc- 


cessfully 
accept 
a code from a OS1653 
Lock. 
Once 


connected 
and in the Learn mode, the OS1652 Key is 
ready to accept 
its 64 bit code. 
The OS1652 
Key will 


recognize 
the 720 J,lswide active high reset signal, and 
will use the rising edge of each subsequent 
signal to de- 


termine 
the contents 
of 64 consecutive 
2 ms wide data 
windows 
as logic 1 or logic O. The contents 
of the 64 
consecutive 
windows, 
transmitted 
by the Jock, become 


latched 
into the nonvolatile 
64 bit code memory 
of the 
OS 1652 Key. The key will perform 
no other operations 
until the LEARN 
pin becomes 
inactive, 
returning 
the 
OS1652 to its operation 
mode. 
The OS1652 
Key will 
transmit 
a reset signal and its code memory 
out of its 


data output pin a maximum 
of three times as long as the 
SENOX input is asserted. The OS1652 Key will transmit 
a version 
of the 
code 
that 
is specifically 
tailored 
to 
SENOX 
input being triggered 
(see diagram, 
page 10). 


SERIAL 
PULSE PROTOCOL 
The OS1653 and OS1652 transmit and receive data se- 
rially, according 
to the protocol 
listed in the timing dia- 
grams. 


The transmission 
and reception 
of data begins with the 
rising edge of the 720 J.1S reset signal. 
The OS 1653 and 


OS1652 then begin looking 
for data in 2 ms windows. 
Each data window begins with the rising edge of a pulse. 


The duration 
of the pulse determines 
whether 
a logical 


one or logical zero is present in that window 
(logical one 


pulse duration 
is twice as long as logical zero pulse du- 


ration). 


For 128 ms, the OS1653 or OS1652 will time the dura- 


tion of the active pulse in each window. 
Once the pulse 


is interpreted 
as a 1 or a 0, the data bit is written to the 


appropriate 
register (depending 
on the mode of the de- 


vice). 
This iterative 
process 
continues 
through 
all 64 


bits until they are written. 
For the OS1653 Lock, after 64 


bits are written a compare 
operation 
is performed. 
For 


the OS 1652, after 64 bits are written, the key may be re- 
turned to its operation 
mode for use. 


OPERATION, 
LOCK AND KEY 
The OS1653 Lock and OS1652 Key provide 
a security 
code matching 
system which can be used as the code 


control 
logic 
of 
any 
security 
system. 
The 
unique 


OS1653 Lock provides the system designer with the op- 
tion of pre-programming 
a lock or series of locks with a 
known set of 64 bit codes, that can only be changed 
by 


having physical access to the lock. 
If known codes are 
not required, 
the OS1653 can generate 
its own 64 bit 


code randomly. 
If the random 
number generator 
of the 
OS1653 
Lock is used, 
not even the person 
program- 
ming the Jock knows the 64 bit code. 


The OS 1652 Key is programmed 
from the OS 1653 Lock 
and can be repeatedly 
reprogrammed 
to accept 
new 


codes. 
This feature not only prolongs 
the usable life of 
the key, but also provides 
the user the ability to recycle 
keys 
from 
one Jock to be programmed 
for use with 
another 
Jock. 
Materials 
invested 
in building 
keys are 
never obsoleted 
because 
keys may always 
be repro- 


grammed. 


A significant 
contribution 
to maintaining 
the security 
of 


the OS 1653 Lock is limiting the manner by which a lock 
may program 
a key with the code to open the lock. The 


only way in which a OS 1652 Key will accept code is to 
connect its input pin directly to the data input/output 
pin 


of a OS 1653 Lock. Therefore 
the only method of trans- 


feral is by physically 
connecting 
the device 
holding the 
OS1652 Key with the device holding the OS 1653 Lock. 
A quick and efficient method of implementing 
this inter- 


face is illustrated 
on page 4. 


By designing 
the system key with three external 
leads, 


one tied to LEARN, one tied to ground, 
and one tied to 


the Data VO pin, the system key may accept a new code 


from a system 
lock only through 
these three 
connec- 


tions. 
Once placed in a system lock, the OS1653 Lock 


could be enabled to transmit 
its code memory to the key. 


Because 
of the physical 
connection 
required 
for the 


code data transfer, the lock and key combination 
is kept 


secure. 


The method chosen to duplicate 
the key does not have 


to be the suggested 
method. 
This method is suggested 


as a way that 


MOOE2 
MODE1 
SWITCHES 


TYPICAL 
APPLICATION 
One of the easiest ways to implement 
the lock and key 


system is to use an RF transmitter 
to link the data input! 


output pin ofthe 
OS1652 Key to the OS 1653's input pin. 


1. limits who may program 
keys 


2. limits who can generate 
codes for the lock 


3. limits who may, by generating 
a new code, invali- 


date the existing programmed 
keys. 


As many keys as needed may be programmed. 
As re- 


quired for security 
purposes 
or in case of the loss of a 


key, a new code may be generated 
and redistributed 
to 


the remaining 
keys. This enables the security system to 


continually 
reuse keys, and obsolete 
the codes in any 


keys that become 
lost or stolen. 


For implementation, 
any transmission 
media capable of 


transmitting 
and receiving 
signals 
at the resolution 
re- 


quired of the OS 1653 and OS 1652's serial pulse proto- 
col may be used to link the key to a lock. 


MODEl 


MODE2 


SECUREARE~YSTEM 
CONTROLLED 
BY LOCK 


CLOCK 
AND 
RESET 
SIGNALS 


CLOCK 
AND 
RESET 
SIGNALS 


CLOCKED 
DATA 
AND 
RESET 


SEND4MATCH 


LOCK 
CONTROLS 


SEND1 MATCH 


SEND2MATCH 


SEND3MATCH 
SEND4MATCH 


ABSOLUTE 
MAXIMUM 
RATINGS· 
Voltage on Any Pin Relative to -V 
Operating 
Temperature 
Programming 
Temperature 
Storage Temperature 
Soldering 
Temperature 


-V -0.5V to +7.0V 
-25°C to +85°C 
-10°C to +85°C 
-55°C to 125°C 
260°C for 15 seconds 


"This 
is a stress 
rating only and functional 
operation 
of the device 
at these or any other conditions 
above those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
Vcc 
3.0 
5.0 
7.0 
V 
1 


Logic 1 Input 
VIH 
2.0 
- 
Vcc+0.3 
V 
1,6,8 
, 


Logic 0 Input 
VIL 
-0.3 
- 
+0.8 
V 
1,6,8 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Current, 
Operation 
Mode 
ICCl 
3 
4 
mA 
2 


Supply Current, 
Learn Mode 
ICC2 
3 
4 
mA 
2 


Supply Current, 
Idle State 
ICC3 
75 
100 
nA 
2 


Supply Current, 
V cc Pin, 
ILRN 
2 
3 
mA 
Learn Mode 


Output 
High, Voltage 
VOH 
2.4 
V 
1 


Output High, Current 
10H 
1 
mA 


Output 
Low, Voltage 
VOL 
0.4 
V 
1 


Output Low, Current 
tOL 
4 
. 
mA 


1/0 Leakage 
Current 
110 
-1 
+1 
flA 
4 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Current, 
Send Mode 
ICCl 
3 
4 
mA 
2 


Supply Current, 
Learn Mode 
ICC2 
3 
4 
mA 
2 


Supply Current, 
Idle State 
ICC3 
75 
100 
nA 
2 


V cc Voltage, 
Learn Mode 
VL 
5 
6 
7 
V 
1,5,6,7 


Supply Current, 
Learn Mode 
ILRN 
2 
3 
mA 
1,5,6,7 


Input Leakage 
(Data Input) 
III 
-1 
+1 
J1A 
3 


Output 
High, Voltage 
VOH 
2.4 
V 
1,9 


Output High, Current 
IOH 
4 
mA 


Output 
Low, Voltage 
VOL 
0.4 
V 
1,9 


Output Low, Current 
IOL 
1 
mA 


AC ELECTRICAL 
CHARACTERISTICS 
DS1653 
LOCK AND DS1652 KEY 
DATA TRANSMISSION 
PARATEMTERS 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Reset Active 
tR 
340 
720 
900 
J.IS 


Logic 1 Active 
tl 
90 
120 
150 
J.IS 


Logic 0 Active 
to 
15 
20 
25 
J.IS 


SEND1 
MATCH, SEND2 
MATCH, 
~ 
400 
500 
600 
ms 
SEND3 
MATCH, and 
SEND4MATCH 


Data Sample 
Window 
tos 
1.5 
2.0 
2.5 
ms 


Active Signal Pulse Width, 
tpw 
10 
1080 
J.IS 
Qata VO 


Active Signal 
Pulse Width SEND1 
ts 
100 
ms 
andSEND2 


Delay Between 
Last Mode Pin 
tT 
10 
ms 
Transition 
to Operation 
Mode 
Change 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
C1N 
5 
pF 


Output Capacitance 
COUT 
7 
pF 


~ 
... 
BIT64 


Vi•••• 


MODE2 ~ 
VIL<-L----------------------------- 


~ 
... 
BIT64 


VIH 


MODEl 
~ 
V1L~~---------------------------- 


DATA 
OUT 
(051653) 
DATA IN 
(051652) 


'::1~ r lp;:j ~ 
_I~ 
RESET 
~ 
.•. 
BIT64 
L 


L 


L 


S"O":a{ 
SEND2 
SEND3, 
SEND4 
(051652 
ONLY) '- 


':~ f- r 
lpW~ 
DATAOUT 


~iAIN _lOC_K 
1 
~ 


RESET 
~ 
••• 
BIT64 


VIH 


MODE2 
~ 


VIL 
u; 
-l I-tT 
:e 


V1H 


MODEl 
~ 


VII.-l I- IT 


_I 
I- 


I 
RESET SIGNAL 
---"I 
720 1'5 ± 180 1'5 


_ 
I 
I- 
tl 


1 
L_O_G_IC_1 
_ 


-1 
120 I'S ± 30 I'S 


____ 
I 
I 
L_O_G_IC_O 
I-to--l 
20 1'5 ± 5 I'S 


SEN01, 
SEiID2, 
SEN03, 
and 
SEN04 
(OS1653 ONLY) 


When the OS1653 Lock's code comparator 
determines 
that code data it has received 
matches 
one of its code data ~I 


memories, 
the appropriate 
match signal is driven active for the above diagram. 
~ 


~:l 


-1"--- 
t 
_ 


INPUT TRIGGERED 
64 CODE TRANSMITTED 
AS: 


SEN01 
bo 
bl 
~ 
~ 
b4 
... 
b61 
b62 
bs3 


SEN02 
bo 
b1 
62 
~ 
64 
... 
b61 
b62 
663 


SEN03 
bo 
bl 
~ 
~ 
b4 
... 
b61 
b62 
b63 


SEN04 
60 
bl 
~ 
~ 
b4 
... 
b61 
b62 
b63 


NOTES 
1. All voltages 
are referenced 
to ground. 


2. Measured 
with outputs 
open. 


3. Input leakage 
applies to OS1652 data input only. 


4. Input/output 
leakage applies to the OS1653 data input/output 
pin. 


5. Input voltage on the LEARN pin is required to be in the Learn mode, for the OS1653 and OS1652 to properly 
accept new code data. 


6. The OS 1652 LEARN 
pin should be externally 
ties to ground when not in use. 


7. Temperature 
range for programming 
is -10°C to +85°C. 


8. The OS1652 SEN01, 
SEN02, 
SEN03, 
and SEN04 
inputs are internally 
pulled up with 25KQ resistors. 


9. These output voltages 
are valid for a typical Vcc of 5.0V ± 10%. 


DALLAS 
SEMICONDUCTOR 
051666, 0516665 
Audio Digital Resistor 


FEATURES 


• 128 position. 
digitally 
controlled 
potentiometer 


• Operates 
from a +5 volts power supply with TIL 
sig- 
nal inputs 


• Wide analog voltage 
range of ±5 volts. 


• Resistive 
elements 
are temperature 
compensated 
to 
±20 percent 
end to end 


• Low-power 
CMOS 


• 14-pin 
DIP or 16 pin SOIC for surface mount applica- 
tions 


• Default 
position 
on power 
up sets wiper 
position 
at 
10% 


Resolution/Step 
Low End 
High End -3dB Point 
24.Q 
110n 
1.1 MHz 
122n 
554.Q 
200 KHz 
243n 
1.1 Kn 
100 KHz 


Resistance 
values 
DS1666-10 
10Kn 
DS1666-50 
40Kn 
DS 1666-100 
100Kn 


DESCRIPTION 
The DS 1666 is a solid-state 
potentiometer 
which is set 
to value by digitally 
controlled 
resistive 
elements. 
The 
potentiometer 
is composed 
of 127 resistive 
sections. 
Between 
each resistive section and both ends of the po- 


tentiometer 
are TAP points accessible 
to the wiper. The 
position of the wiper on the resistance 
array is controlled 


by the CS. Ufo and INC inputs. The position of the wiper 
defaults 
to the 10% position 
on power 
up. The resolu- 
tion of the DS1666 
is shown in Table 1. 


UJO 


NC 


NC 


INC 


NC 


CS 


NC 


GND 


NC 
uJO 


INC 


CS 


GND 


NC 


NC 


PIN DESCRIPTION 


VH 
- 
High Terminal 
of Resistor 
VL 
- 
Low Terminal 
of Resistor 
Vw 
- 
Wiper Terminal 
of Resistor 
U/O 
- 
Up/Down 
Control 


INC. 
- 
Wiper Movement 
Control 
CS 
- 
Chip Select for Wiper 
Movement 
NC 
- 
No Connection 


Vcc 
- 
+5 Volts 
GND 
- 
Ground 


VB 
- 
Substrate 
Bias -5 Volts 


The DS1666 Digital Audio Resistor is uniquely designed 
to provide a potentiometer 
that is logarithmic 
rather than 


linear across its entire range. The lower half of the po- 
tentiometer 
advances 
1% of total resistance 
for each 


3% of scale advanced. 
providing 
for precise 
amplifica- 
tion of low volume signals. The upper half of the poten- 


tiometer 
advances 
2% of resistance 
for every 
1% of 
scale advanced. 
providing 
for the lower resolution 
gain 


required for high volume 
amplification. 
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90 


80 


70 


uJ0 
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50 
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40 
l- 
I- 
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~ 
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OPERATION 
The CS, uio and INC inputs control the position 
of the 


wiper along the resistor 
array (Figure 
1). When CS is 
active (low), a high to low transition 
on the INC will incre- 


ment or decrement 
an intemal 
counter 
depending 
on 


the level of the ufo pin. 
When the ufo pin is low, the 
counter will decren1ent. 
When the uio pin is high, the 


counter will increment. 
The state of the uio pin can be 
changed 
while CS is active allowing 
for precise adjust- 
ment during calibration. 
The output of the counter is de- 


coded to set the position 
of the wiper. 
When the CS in- 


put transitions 
to the high (inactive) 
level, the value of 
the counter 
is stored 
and the wiper 
position 
is main- 
tained until power (V cd 
is lost. When power is restored, 


the DS1666 
returns to the default setting and positions 
the wiper to 10 percent. 
The value ofthe end-to-end 
and 


end-to-wiper 
position 
is indeterminate 
while Vcc is not 
applied. 


The DS1666 has a resistor array that resembles 
an au- 
dio taper potentiometer 
as shown in Table 1. Since the 
taper is not linear, exact resistance 
values for each of 
the 128 positions of the resistor is not specified. 
Howev- 
er, the end-to-end 
resistance 
is specified 
to be within 


±20 percent of the stated resistor value over a tempera- 
ture range of O°C to 70°C. 


ANALOG 
CHARACTERISTICS 
End-to-End 
Resistance 
Tolerance 
= ±20 percent 


Typical Noise = <120 dB/Hz 
REF:IV 
Temperature 
Coefficient 
= ±800 PPWC 
typical 
Resistance 
at tap #74=18% 
± 2%of total resistance. 


The high end of the potentiometer. 
This 
terminal 
is capable 
of handling 
input volt- 
ages between 
±5 volts. 


The Low end of the potentiometer. 
This 
terminal 
is capable 
of handling 
input volt- 
ages between 
±5 volts. 


The wiper terminal 
of the potentiometer. 
The value of the wiper is controlled 
by the 
UfO and the INC pins. 


The 
ufo 
input 
controls 
the 
direc- 
tion of the wiper movement 
when setting 
the potentiometer. 


Toggling 
INC will move the potentiome- 
ter wiper by either incrementing 
or decre- 
menting the counter. 


~ 
Select 
The device 
is selected 
when CS input is 
(CS) 
low. 
The current 
counter 
value is stored 
when CS is returned 
high. 


Up/Down 
(UfO) 


Increment 
(INC) 


WIPER 
POSITION 
DECODE 


CS 
INC 
ufo 
MODE 


L 
'- 
H 
WIPER 
UP 


L 
'- 
L 
WIPER 
DOWN 


~ 
H 
X 
STORE 
WIPER 
POSITION 


ABSOLUTE MAXIMUM RATINGS· 
Voltage on CS. INC, UfO. and Vee Relative to Ground 
Voltage on VH. VL. and Vw Relative to Ground 
Voltage on VB 
Operating 
Temperature 
Storage Temperature 
Soldering 
Temperature 


-o.5V 
to +7.0V 
-6.5V to +6.5V 
-6.5V to Ground 
-40oC 
to +85°C 
-55°C 
to 12S'C 
260°C 
for 10 seconds 


"This 
is a stress 
rating only and functional 
operation 
of the device 
at these 
or any other conditions 
above those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Voltage 
Vee 
+4.5 
5.0 
5.5 
V 
1 


Input Logic 1 
V1H 
2.0 
Vee+0.5 
V 
1 


Input Logic 0 
V1L 
-0.5 
+0.8 
V 
1 


VH. VL. Vw Voltage 
VR 
VB-0.3 
Vee+0.3 
V 
1 


VB Voltage 
VB 
-5.5 
GND 
V 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Supply Current 
Ice 
0.1 
5 
mA 
3 


Input Leakage 
III 
-1 
+1 
J.lA 
2 


Wiper Resistance 
Rw 
350 
650 
n 


Wiper Current 
Iw 
1 
mA 
3 


PARAMETER 
SYMBOL 
CONOrriON 
TYP 
MAX 
UNITS 
NOTES 


Capacitance 
CIN 
tA=25°C 
6 
10 
pF 
2 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


CS to INC Setup 
tel 
100 
ns 


INC High to UfO Change 
~o 
100 
ns 
uio to INC Setup 
tOI 
1 
f.IS 


INC Low Period 
tlL 
500 
ns 


INC High Period 
tlH 
1 
f.IS 


INC Inactive to CS Inactive 
tiC 
500 
ns 


CS Deselect Time 
tCPH 
100 
ns 


ACTIMING 
Figure 3 


cs ~1 
fS =t 
lcPH 


tIC 


INO 
5 


~_Itw 
+- 
\~------"S5------- 


NOTES 
1. All voltages 
are referenced 
to ground. 


2. This parameter 
is periodically 
sampled 
and not 100% tested. 


3. Typical values are for tA = 25°C and nominal supply voltages. 


4. Wiper output open circuited. 


AC TEST CONDITIONS 
Input Pulse Levels 
Input Rise and Fall Times 
Input Level 


OVto3V 
10 ns 
1.5V 


DALLAS 
SEMICONDUCTOR 
051667 
Digital Resistor with OP AMP 


FEATURES 


• Two digitally controlled 
256-position 
potentiometers 


• Serial 
port provides 
means 
for setting 
and reading 
both potentiometers 


• Resistors 
can be connected 
in series to provide addi- 
tional resolution 


• Default wiper position 
on power up is 50% 


• Resistive 
elements 
are temperature 
compensated 
to 
±20% end to end 


• Two high gain wide bandwidth 
operational 
amplifiers 


• low 
power CMOS design 


• Applications 
includeanalog-to-<:tigital 
and digital-to- 


analog 
converters, 
variable 
oscillators, 
and variable 
gain amplifiers 


• 2o--pin DIP package 
or optional2o--pin 
SOIC surface 
mount package 


• Operating 
temperature 
range of OOCto 70°C 


• Resistance 
Values 


051667-10: 
051667-50: 
051667-100: 


RESOLUTION 
10K 
39ohms 
50K 
195ohms 
lOOK 
390ohms 


-3 dB POINT 


1.1 MHz 
200 kHz 
100kHz 


DESCRIPTION 
The DS1667 
is a dual-solid 
state potentiometer 
that is 
adjustable 
by 
digitally 
selected 
resistive 
elements. 
Each potentiometer 
is composed 
of 256 resistive 
ele- 


ments. 
Between 
each resistive 
section of each poten- 
tiometer 
are tap points accessible 
to the wiper. The po- 


sition of the wiper on the resistive array is set by an 8-bit 
register that controls which tap point is connected 
to the 
wiper output. 
Each 8-bit register can be read or written 


by sending 
or receiving 
data bits over a 3-wire 
serial 
port. 
In addition, the resistors can be stacked such that 


NINVO 


INVO 


VB 


Wl 


Hl 


Ll 


RST 


CLK 
oun 


GND 


ve<; 


OUTO 


SOUT 


WO 


HO 


LO 


COUT 


DO 


INVI 


NINVI 


Vcc 
- 
+5 Volt Supply 
GND 
- 
Ground 


lO, l1 
- 
low 
End of Resistor 


HO,H1 
- 
High End of Resistor 
WO,W1 
- 
Wiper End of Resistor 


VB 
- 
Substrate 
Bias and OP AMP 
III 
Negative 
Supply 


SOUT 
- 
Wiper for Stacked 


Configuration 
RST 
- 
Serial Port Reset Input 


DO 
- 
Serial Port Input/Output 


ClK 
- 
Serial Port Clock Input 


COUT 
- 
Cascade 
Serial Port Output 
NINVO, NINVI 
- 
Noninverting 
OP AMP Input 
INVO,INVI 
- 
Inverting 
OP AMP Input 
OUTO,OUT1 
- 
OP AMP Outputs 


a single potentiometer 
of 512 sections 
results. 
When 


two separate potentiometers 
are used, the resolution 
of 
the OS 1667 is equal to the resistance 
value divided 
by 
256. When the potentiometers 
are stacked end to end, 
the resistance 
value is doubled while the resolution 
re- 


mains the same. 
The DS1667 
also contains 
two high 
gain wide bandwidth 
operational 
amplifiers. 
Each am- 


plifier has both the inverting 
and non-inverting 
inputs 
and the output available for user configuration. 
The op- 
erational 
amplifiers 
can be paired with the resistive ele- 


ments 
to perform 
such functions 
as analog 
to digital 


conversion, 
digital to analog 
conversion, 
variable 
gain 


amplifiers, 
and variable 
oscillators. 


OPERATION 
- DIGITAL RESISTOR 
SECTION 
The 
OS1667 
contains 
two 
potentiometers, 
each 
of 


which has its wiper set by a value contained 
in an 8 bit 
register (see Figure 1). Each potentiometer 
consists of 


256 resistors 
of equal value with tap points 
between 
each resistor 
and at the low end. 


In addition, 
the potentiometer 
can be stacked 
by con- 


necting them in series such that the high end of poten- 


----------7 
8--------- 
16 


110SHIFT REGISTER 


tiometer 0 is connected 
to the low end of potentiometer 
1. When stacking potentiometers, 
the stack select bit is 


used to select which potentiometer 
wiper will appear at 
the stack multiplexer 
output (SOUT). 
A zero written to 


the stack multiplexer 
will connect wiper 0 to the SOUT 


pin. This wiper will determine 
which of the 256 bottom 
taps of the stacked potentiometer 
is selected. 
When a 1 
is written to the stack multiplexer, 
wiper 1 is selected 
and 


one of the upper 256 taps of the stacked potentiometer 


is presented 
at the SOUT pin. 


Information 
is written to and read from the wiper 0 and 


wiper 1 registers 
and the stack select bit via the 17-bit 


1/0 shift register. 
The 1/0 shift register is serially loaded 


by a 3 wire serial port consisting 
of RST, DO, and ClK. 
It 


is updated by transferring 
all17 bits (Figure2). 
Data can 


be entered 
into the 17 bit shift register 
only when the 


RST input is at a high level. 
While at a high level, the 


RST function 
allows serial entry of data via the DIO pin. 


The potentiometers 
always maintain their previous 
val- 


ue until RST is taken to a low level, which terminates 
data transfer. 
While RST input is low, the DO and ClK 


inputs are ignored. 


Valid data is entered into the 1/0 shift register while RST 


is high on the low-to-high 
transition 
of the ClK 
input. 


Data input on the DO pin can be changed while the clock 


input is high or low, but only data meeting the setup re- 


quirements 
will enter the shift register. 
Data is always 


entered 
starting 
with the value 
of the stack select bit. 
The next 8 bits to be entered 
are those specifying 
the 


wiper 1 setting. 
The MSB of these 8bitsis 
sent first. The 


next 8 bits to be entered are those specifying 
the wiper 0 


setting, sent MSB first. The 17th bit to be entered, there- 


fore, will be the least significant 
bit of the wiper 0 setting. 
If fewer than 17 bits are entered, the value of the poten- 


tiometer 
settings will result from the number 
of bits that 


were entered 
plus the remaining 
bits of the old value 


shifted over by the number of bits sent. 
If more than 17 


bits are sent, only the last 17 bits are left in the shift regis- 
ter. Therefore, 
sending 
other than 17 bits can produce 


indeterminate 
potentiometer 
settings. 


As bits are entered 
into the shift register, the previous 


value is shifted out bit by bit on the cascade 
serial port 


pin (COUT). 
By connecting 
the COUT pin to the DO pin 


of a second 
DS1667, 
multiple 
devices 
can be daisy 


chained together 
as shown in Figure 3. 


When connecting 
multiple devices, 
the total number of 


bits sent is always 
17 times the number of DS1667s 
in 


the daisy chain. 
In applications 
where it is desirable 
to 


read the settings of potentiometers, 
the COUT pin of the 


last device 
connected 
in a daisy 
chain 
must be con- 


nected back to the DO input of the first device through a 


resistor with a value of 1K to 1OK. This resistor provides 
isolation between COUT and DO when writing to the de- 


vice (see Figure 3). 


When 
reading data, the DO line is left floating 
by the 


reading device. 
When RST is held low, bit 17 is always 


present on the COUT pin, which is fed back to the input 


DO pin through the resistor 
(see Figure 4).This data bit 


can now be read by the reading device. 
The RST pin is 


then transitioned 
high to initiate a data transfer. 
When 


the ClK 
inputtransitions 
low to high, bit 17 is loaded into 


the first position 
of the VO shift register 
and bit 16 be- 


comes present 
on COUT and DO. 
After 17 bits (or 17 


times the number of devices for a daisy chain), the data 
has shifted completely 
around 
and back to its original 


position. 
When RST is transitioned 
back lowtoend 
data 


transfer, 
the value 
(the same 
as before 
the 
read oc- 


curred) is loaded into the wiper 0 and wiper 1 registers 
and the stack select bit. 


When power 
is applied 
to the DS1667, 
the device 
al- 


ways 
has the wiper 
settings 
at half position 
and the 


stack select bit is at zero. 


WIPER 0 & 1 
STACK SELECT 


DO 
S 
D J1667 


COUT 


DO 
DS~67 


COUT 


: - 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
~_ 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
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OPTIONAL 
FEEDBACK 
RESISTOR FOR READING 
DATA 


CONTROL 
REGISTERS 


DS1667 
LINEARrrY 
MEASUREMENTS 


An important 
specification 
for the OS1667 
is linearity, 


that is, for a given digital input, howclosethe 
analog out- 


put is to that which is expected. 


The test 
circuit 
used 
to measure 
the linearity 
of the 


OS1667 is shown in Figure 5. Note thattoget 
an accu- 


rate output voltage it is necessary 
to assure that the out- 


put current 
is 0, in order to negate the effects of wiper 


impedance 
RW which 
is typically 
400 ohms. 
For any 


given setting N for the pot, the expected 
voltage output 


atSOUT 
is: 


VO = -5 + [10 X (N/256)J (in volts) 


Absolute 
linearity 
is a comparison 
of the actual 
mea- 


sured output voltage 
versus the expected 
value given 


by the equation 
above, and is given in terms of an LSB, 
which is the change 
in expected 
output when the digital 


input is incremented 
by 1. In this case the LSB is 10/256 


or 0.03906 volts. 
The equation for the absolute 
linearity 


of the OS1667 
is: 


Vo(actual) 
- 
Vo(expected) 
. 
LSB 
= AL(lnLSBs) 


The specification 
for absolute 
linearity of the OS1667 is 


± 1 LSB typical. 


Relative linearity is a comparison 
of the difference 
of ac- 


tual output voltages 
of two successive 
taps and the dif- 


ference 
of the expected 
output voltages 
of two succes- 


sive taps. The expected 
difference 
of output voltages 
is 
1 LSB or 0.03906V 
for the measurement 
system of Fig- 


ure 5. Relative linearity is expressed 
in terms of an LSB 


and is given by the equation: 


~ Vo(actual) 
- 
LSB 
LSB 
= RL 


The specification 
for relative 
Iinerity of the OS1667 
is 


± 0.5 LSB typical. 


Figure 6 is a plot of absolute 
linearity 
(AL) and relative 


linearity 
(RL) versus wiper setting for a typical 
OS1667 


at 25°C. 


DESCRIPTION 
AND OPERATION 
- OP AMP 
r'JiI 
SECTION 
Il!.II 


The OS1667 contains 
two operational 
amplifiers 
which 


are ideal for operation 
from 
a single 
5V supply 
and 


ground or from ±5V supplies 
(see Figure 1). An internal 


resistor divider defines 
the internal 
reference 
of the op 


amp to be halfway between 
the power supplies. 
Le.: 


Voo + VB 
2 


For optimal performance. 
choose 
analog 
ground to be 


this value. 
The operational 
amplifiers 
feature rail to rail 


output 
swing 
in addition 
to an input 
common 
mode 


range that includes 
the positive 
rail. 
Performance 
fea- 


tures include broad band noise immunity as well as volt- 


age gain into realistic 
loads specified 
at both 600 ohms 


and 2K ohms. 
High voltage 
gain is produced 
with low 


input offset voltage and low offset voltage drift. 
Current 


consumption 
is less than 1.9 mA per amplifier 
and the 


device 
is virtually 
immune to latchup. 
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ABSOLUTE MAXIMUM 
RATINGS· 


Voltage on Any Pin Relative to Ground 
(VB = GND) 
Voltage on Resistor 
Pins when VB = -5.5V 


Voltage on VB 
Operating 
Temperature 
Storage Temperature 
Soldering 
Temperature 


....().5Vto +7.0V 
-5.5V to +7.0V 
-5.5Vto 
GND 
OOCto +70oC 
-sSOC to 12SOC 
260°C 
for 10 seconds 


"This 
is a stress 
rating only and functional 
operation 
ofthe 
device 
atthese 
or any other conditions 
above 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Positive Supply Voltage 
Vcc 
+4.5 
5.0 
5.5 
V 
1 


Input Logic 1 
VIH 
2.0 
Vcc+0.5 
V 
1 


Input Logic 0 
VIL 
-0.5 
+0.8 
V 
1 


Negative 
Supply Voltage 
VB 
-5.5 
GND 
V 
1 


Resistor 
Inputs 
L,H,W 
VB - 0.5 
Vcc 
+ 0.5 
V 
2 


DC ELECTRICAL 
CHARACTERISTICS 
RESISTOR 
SECTION 
(O°C to 70°C. Vcc = 5.0V ± 10%, VB = -5.0V ± 10%) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Positive 
Supply Current 
lee 
3 
5 
mA 
8 


Negative 
Supply Current 
18 
3 
5 
mA 
8 


Input Leakage 
Iu 
-1 
+1 
!4A 


Wiper 
Resistance 
Rw 
400 
1000 
ohms 


Wiper Current 
Iw 
1 
mA 


Output 
Leakage 
ILa 
-1 
+1 
!4A 


Logic 1 Output 
@ 2.4 Volts 
IOH 
-1.0 
mA 


Logic 0 Output @0.4 
Volts 
lat.. 
4 
mA 


End-to-End 
Resistor 
TOLR 
-20 
+20 
% 
Tolerance 


Noise (ref: 1V) 
N 
-120 
dB 
~ 


Absolute 
Linearity 
AL 
1.0 
LSB 


Relative 
Linearity 
RL 
0.5 
LSB 


Resistor 
Temperature 
TCR 
850 
~ 
Coefficient 
°C 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Capacitance 
C1N 
5 
pF 


Output 
Capacitance 
COUT 
7 
pF 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


ClK 
Frequency 
feLK 
10 
MHz 


Width of ClK 
Pulse 
tw 
50 
ns 


Data Setup Time 
tsu 
30 
ns 


Data Hold Time 
tH 
10 
ns 


Propagation 
Delay Time low 
tpLH 
50 
ns 
3 
to High level 
Clock to Output 


RST High to Clock Input High 
tHHT 
50 
ns 


RST low 
from Clock Input 
tHLT 
50 
ns 


High 


OPERATIONAL 
AMPLIFIER 
SECTION 
DC ELECTRICAL 
CHARACTERISTICS 
(O°C to 700C Vcc = 5.0V ± 10%, VB 
0= -5.0V ± 10%) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Offset Voltage 
Vos 
5 
10 
mV 


Input Offset Voltage Drift 
VOSD 
10 
uvf>c 


Common 
Mode Rejection 
CMR 
62 
dB 


Positive 
Power Supply 
+PSR 
62 
dB 
4 
Rejection 


Negative 
Power Supply 
-PSR 
62 
dB 
4 
Rejection 


Input Common 
Mode Voltage 
CCCM 
Va+1.5V 
VCC 
V 


Range 


Large Signal Voltage Gain 
106 
dB 
RL = 2KO 


large 
Signal Voltage Gain 
96 
dB 
RL = 600KO 


Output Swing 
VSWGH 
4.6 
4.7 
V 
RL = 2KO 
toGND 


Output Swing 
VSWGL 
-4.7 
-4.6 
V 
Va= 
-5V 


Output Swing 
VSWGH 
4.5 
4.6 
V 
RL = 6000 
toGND 


Output Swing 
VSWGL 
-4.6 
-4.5 
V 
Va= 
-5V 


Output Current 
VO,SOURCE 
13 
58 
mA 
Vo= 
0 Volts 


Output Current 
VO,SINK 
13 
63 
mA 
Vo= 
+5 Volts 


OPERATIONAL AMPLIFIER SECTION AC ELECTRICAL CHARACTERISTICS 
(O°C to 70°C Vcc = 5.0V ± 10%) 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Slew Rate 
VSl 
0.7 
2 
VIlAS 
6 


Gain Bandwidth 
Product 
GBP 
2.5 
MHz 
5 


Phase Margin 
PM 
75 
deg 
5 


Gain Margin 
GM 
20 
dB 
5 


Amp to Amp Isolation 
AAI 
130 
dB 


Input Referred 
Voltage 
Noise 
IRVF 
100 
nV/.IHZ 
F=1 KHz 


Input Referred 
Current 
Noise 
IRVI 
.0002 
pAf .1HZ 
F=1 KHz 


Total Harmonic 
Distortion 
HD 
0.1 
% 
F - 
10 kHz AV = - 
10 
Rl = 21<0 Vo = lVpp 


NOTES 


1. All voltages 
are referenced 
to ground. 


2. Resistor 
inputs cannot 
exceed the substrate 
bias voltage 
in the negative 
direction 


3. Measured 
with a load as shown in Figure 8. 


4. Over a frequency 
range of 0 - 1 KHz. 


5. Load is RL= 600n 
CL= 
10 pF 


6. V00 = +5.0V 
VB = -5.0V connected 
as voltage follower 
with 10V step input and Rl = 00. 


7. To achieve 
best op amp performance, 
Voo = +5.0V 
VB = -5.0V and analog ground 
= OV. In general 
analog 
ground 
= Voo + VB· 
2 


8. OP AMPS 
idle, no load. 


DALLAS 
SEMICONDUCTOR 
051668,051669,0516695 
Dallastat™ 
Electronic Digital Rheostat 


• Replaces mechanical variable resistors 


• Available as the D5 1668with manual interface or the 
D51669 integrated circuit 


• Human engineered interface provides easy control 
with D51668 


• Electronic interface provided for digital as well as 
manual control 


• Wide differential input voltage range between 4.5 and 
8 volts 


• Wiper position is maintained in the absence of power 


• Low cost alternative to mechanical controls 


• Applications include volume, tone, contrast, bright- 
ness, and dimmer control 


.8 
pin SOIC and 8 pin DIP packages for D51669 


• 5tandard resistance values for Dallastat 
- 
D516681DS1669-10 _ 10Kn 
- 
D516681D51669-6O _ SOKn 
- 
D516681051669-100 _ 100Kn 


~ 


R~ 
~c~ 
TOPVIEW 


PIN 1 
o 
INDICATOR 
oooe 
+v 
Rw-V 


(~01 : ~~ 


D 
3 
6 
Rw 
(F\.) 
4 
5 
v· 


S-Pln 
DIP (300 
Mil) 
See 
Meet\. 
Drawing 
Sect. 16, Pg. 1 


(RH)Os +v 
UC 
2 
7 
DC 


D 
3 
6 
Rw 


(F\.) 
4 
5 
V· 


8-Pln SOIC (200 MI) 
See Meet\. 
Drawing 
Sect. 16, Pg. 5 


PIN DESCRIPTION 051669 
RH 
Resistor High End (Option) 
Rw 
Resistor Wiper 
Rl 
Resistor Low End 
-V, +V 
Voltage Inputs 
UC 
Up Contact Input 
D 
Digital Input 
DC 
Down Contact Input 
NC 
No Connect 


Positive Voltage Input 
Negative Voltage 
Resistor Wiper 
Digital Input 
Resistor High End 
No Connection - Pin Missing 


DESCRIPTION 
The Oallastat is a digital rheostat or potentiometer 
which 


is adjusted to a desired value by a contact closure input. 


Alternatively, 
the desired setting can be achieved from a 
digital source 
input. When 
supplied 
as a 6 pin device, 


the contact 
closure 
is provided 
on the top of the pack- 


age. In this configuration 
(OS1668), 
-V is connected 
to 


RL on the bottom side of the package, 
and Rw, +V, 0 and 
RH are single 
connections 
on the bottom 
side of the 


package. 
The 6 pin Oallastat 
is a self contained 
substi- 


tute for rheostat 
and potentiometer 
applications. 
Any 
time the button on the top of the package 
is depressed 


the resistance 
between 
pins -V and Rw will increase 
or 
decrease 
provided that a potential 
of +4.5V to +8V exist 


between -V and +V inputs. The 8 pin packaged 
versions 
of the Oallastat (OS1669) 
can be used in a similar man- 


ner as the 6 pin version with -V connected 
to RL; +V con- 
nected to a positive source greater than +4.5 volts rela- 
tive to -V, and a contact closure between 
the inputs and 


-V. Under this condition 
the wiper pin (Rw) provides 
a 
variable resistance 
relative to -V and is increased 
or de- 


creased 
based 
on a sequence 
of contact 
inputs 
be- 


tween UC, DC, or 0, and -V. 


Both the OS1668 and OS 1669 can also be controlled 
by 
a digital input which functions 
in parallel with a contact 
closure 
or instead 
of contact 
closure. 
In addition, 
the 
OS 1669 can be configured 
with and Up/down two button 
arrangement. 


OPERATION 
The main elements 
of the Oallastat 
are shown 
in the 
block diagram 
of Figure 1. The diagram 
shows that the 


rheostat or variable 
resistor setting is determined 
by the 


value of a 64 to 1 muxer which is controlled 
by the input 
interpreter. 
The input interpreter 
takes a UC, DC, or 0 
input, and sends control 
information 
to the multiplexer. 
The way the interpreter 
derives 
the control 
information 
is key to the operation 
of the OaJlastat. The dotted lines 
shown in the block diagram 
are included 
in the OS1668 


device 
and serve as a typical 
application 
example 
for 


the 
use of the 
OS1669 
DIP and 
SOIC 
devices. 
As 
shown, a pushbutton 
contact is between 
UC and -V and 


pulls the input of an "OR" gate to the negative 
supply. 
Note that "0" assumes 
a logic high level when not con- 
nected. When the input of the OR gate is first connected 


low, the 
interpreter 
sends 
a pulse 
to the multiplexer 
which will either 
increment 
or decrement 
the rheostat 


wiper position 
1/64 of the total taper (see flow diagram 


Figure 2 and 3). Increment 
or decrement 
determination 


is based on prior activity. A single inputfrom 
contact clo- 


sure of a duration 
of greater 
than 1 ms is sufficient 
to 
cause a wiper position 
change 
of %4 of total. Subse- 


quent inputs will increment 
or decrement 
1/64 of total for 


each additional 
contact closure. However, 
if the contact 


input remains 
active for greater 
than 1 second, 
incre- 


ments/decrements 
of 1/64 of total occur at intervals 
of 


100 ms for as long as the input is active or until the top or 
bottom of the rheostat taper is reached. Anytimethat 
in- 


put activity stops for a period of time greater than 1 sec- 


ond, the next action taken as a result of subsequent 
in- 
put activity 
will be reversed; 
i.e., if the Oallastat 
was 


incrementing, 
it will decrement, 
and if decrement 
was 
the prior action, the next action taken will be increment. 


If input activity 
is maintained 
for a period 
of time such 
that the upper or lower limits of the rheostat are reached, 


successive 
action is in the opposite direction. 
Total time 
of movement 
from one end of the taper to the other re- 


quires 
64 X 100 ms + 1 second 
or 7.4 seconds. 
The 
OS1669 version 
of the Oallastat 
can be configured 
for 
two button operation 
such that the DC input can be used 
for decrementing 
and the UC input is then used only for 
incrementing. 
Upon power up, the device will internally 


sense the impedance 
between the DC input and V+. For 


this reason, the DC input must be connected 
to +V when 
not in use. Otherwise, 
the OS 1669 version ofthe Oallas- 
tat performs 
as described 
above with the contact 
input 
attached 
external 
to the device 
package. 
Connection 


between contact inputs and -V of less than 10K is all that 
is required to be interpreted 
as activity. Alternatively, 
the 
o input accepts a low going signal of 0.8 volts maximum 


with respect to -V. The input pulse width must exceed 
1 
us to guarantee 
recognition. 
Successive 
input pulses 
can be any length apart provided they are not separated 
by more than 1 second. 
As with manual 
inputs, 
incre- 


ment/decrement 
action 
reverses 
if input activity 
stops 
for a period of time greater than 1 second. 
If the 0 input 
is held low for more than 1 second, incrementingfdecre- 


menting 
occurs 
automatically 
on 1/64 of total intervals. 


The flow chart for electronic 
control is shown in Figure 2, 


as the 0 input acts the same as the UC input. When the 
OS1669 is used, the rheostat low end and wiper may be 
connected 
to voltage 
sources other than -V or +V. The 
voltage 
applied 
to any rheostat 
element 
must not ex- 


ceed -V - 0.5 volts on the low end or +V + 0.5 volts onthe 
high end. 
If -V is connected 
to ground, then all other in- 
put voltages 
are referenced 
to ground. 


NONVOLATILE 
WIPER SETTINGS 


The wiper setting of the Dallastat is maintained 
in the ab- 


sence of power in the shadow 
memory. 
During normal 


operation 
the position of wiper is determined 
by the mul- 
tiplexer. 
The shadow memory is periodically 
updated by 


the multiplexer 
during normal operation. 
The manner in 


which an update occurs has been optimized 
for reliabil- 


ity, durability, 
and performance 
and is totally transparent 


to the user. When power is applied to the Dallastat, the 


wiper setting is set atthe last value recorded in the shad- 


ow memory. 
On an initial power up for the first time, the 


wiper position may therefore be random. 
If the Dallastat 


setting is changed after power is applied, the new value 
will be stored 
in the shadow 
memory 
after a delay of 


about 2 seconds. 
The initial storing of a new value after 


power up always occurs when the first change is made 


regardless 
of when this change occurs after power up. 
After the initial change, SUbsequent changes 
in the Dal- 


lastat setting of less than 12.5% are not copied 
in the 


shadow memory. 
Since the Dallastat contains 
a 64 to 1 


multiplexer, 
a change 
in the 3 LSB's is not copied 
into 


the shadow 
memory except for change after power up. 


Changes 
greater than 12.5% or changes 
large enough 


to affect the 4 LSB or greater are always copied into the 


shadow memory. 
As on power up, a copy from the multi- 


plexer to shadow memory allows for a 2 second delay to 
guarantee 
that the new setting 
changes 
are finalized, 


and all shadow 
updates are transparent 
to the user. On 


power down (loss of power) the shadow 
memory 
is not 


changed 
and retains the most 
recent update resulting 


from a setting change. 
This value is used to setthe 
Dal- 


lastat value on power up. The shadow memory is made 
with E2 PROM type memory cells that will accept atleast 
80 thousand 
value changes 
before wearout. 
If the E2 


PROM cells ever reach a wearout condition, 
the Dallas- 
tat will still continue 
to operate 
properly 
while power is 


applied, but will return to the last accepted 
value of the 


shadow 
RAM on power up. 
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NOTE: 
DOTIED UNE CONNECTIONS AND 
COMPONENTS ARE INTERNAL TO 
THE 051668 AND DO NOT EXIST ON 
THE 051669. 


ABSOLUTE 
MAXIMUM 
RATINGS· 
Voltage on Any Pin Relative to -V 
Operating 
Temperature 
Storage Temperature 
Soldering 
Temperature 


-V -o.5V 
+ 8.0V 
-100Cto+70oC 
-55°C 
to 12SOC 
260°C 
for 15 seconds 


"This 
is a stress 
rating only and functional 
operation 
of the device 
at these 
or any other conditions 
above those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


+ Supply Voltage 
+V 
-V + 4.5 
-V + 8.0 
V 


- Supply Voltage 
-V 
+V - 8.0 
+V - 4.5 
V 


Rheostat 
Inputs 
RH,Rw.RL 
-V - 0.5 
+V + 0.5 
V 


Logic Input 1 
VIH 
+2.4 
V 
1.2 


Logic Input 0 
VIL 
+0.8 
V 
1.2 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


+. - Supply Current 
Icel 
1 
2 
mA 
3 


Supply Current, 
Idle State 
ICC2 
100 
nA 
9 


Wiper 
Resistance 
Rw 
500 
1000 
n 


Wiper Current 
Iw 
2 
mA 
5 


Rheostat 
Current 
IH,IL 
2 
mA 
5 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input Pulse Width 
tpw 
1 
DC 
J.lS 
1,7,8 


Contact 
Pulse Width 
tcpw 
1 
DC 
ms 
1,7,8 


Capacitance 
C1N 
5 
10 
pF 
6 


tpw 
tepw 


NOTES 


1. All inputs; UV, DC, and D are internally 
pulled up with a resistance 
of 100K.Q. 


2. Input logic levels are referenced 
to -V. 


3. Ice is the internal 
current that flows between 
-V and +V. 


4. Input leakage 
applies to contact 
inputs UC and DC and digital input (D). 


5. Wiper current and rheostat 
currents 
are the maximum 
current which can flow in the resistive 
elements. 


6. Capacitance 
values apply at 25°C. 


7. Input pulse width is the minimum 
time required for an input to cause an increment 
or decrement. 
If the UC, DC 
or D input is held active for longer than 1 second, subsequent 
increments 
or decrements 
will occur on 100 ms 
intervals 
until the inputs UC, DC, and/or 
D is released to VIH. 


8. Repetitive 
pulsed inputs on UC, DC, or D will be recognized 
as long as the pulse repetition 
occurs within 
1 
second of each other. 
Pulses occurring 
faster than 1 ms apart may not be recogniZed 
as individual 
inputs but 
can be interpreted 
a constant 
input. 


9. Idle state supply current 
is measured 
with no pushbutton 
depressed 
and with the wiper. 
Rw tied to a CMOS 
load. 
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DALLAS 
SEMICONDUCTOR 


0521075 


SCSI Terminator 


FEATURES 


• Fully compliant 
with SCSI and SCSI-2 standards 


• Laser-trimmed 
110 ohm termination 
resistors 
have 


1% tolerance 


• Power-down 
mode isolates termination 
resistors from 


the bus 


DESCRIPTION 
The SCSI-2 standard 
recommends 
the use of active ter- 


minations 
at both ends 
of every 
cable 
segment 
in a 
SCSI system 
with single-ended 
drivers 
and receivers. 


The OS21 075 SCSI Terminator, which is fully compliant 
with the standard, 
enables 
the designer 
to gain the 


benefits 
of active termination: 
greater 
immunity 
to volt- 


TERMPWR1 


R1 


R2 


R3 


R4 


AS 


VREF1 


GND 


R6 


TERMPWR2 


PO 


VREF2 


NO 


R9 


R8 


R7 


8 


16·Pln 
SOlO 
(300 mil) 


See 
Mech. 
Drawing 
- Sect 
16, Pg. 6 


age drops 
on the TERMPWR 
(TERMination 
PoWeR) 
line, 
enhanced 
high-level 
noise 
immunity, 
intrinsic 


TERMPWR 
decoupling, 
and very low quiescent 
current 


consumption. 
The OS21 07S integrates 
a regulator 
and 


nine precise 
switched 
110 ohm termination 
resistors 


into a monolithic 
IC. 


FUNCTIONAL 
DESCRIPTION 
The OS2107S 
consists 
of a bandgap 
reference, 
buffer 


amplifier, and nine termination 
resistors (Figure 1). The 


bandgap 
reference 
circuit 
produces 
a precise 
2.55V 
level which is fed to a buffer amplifier. 
The buffer pro- 


duce s a 2.85V level and is capable of sourcing 
24 mA 
into each of the termination 
resistors 
when the signal 


line is low (active). 
When the driver for a given signal 


line turns off, the terminator 
will pull the signal line to 


2.85V 
(quiescent 
state). 
When 
all lines settle 
in the 


quiescent 
state, the regulator 
will sink about 
10 mA. 
When 
the OS2107S 
is put into power-down 
mode by 


bringing 
PO low, the power-down 
circuitry 
will turn off 
the transistors 
on each signal line. 
This will i~olate the 


OS21 07S from the signal lines and effectively 
remove it 
from the circuit. 
The power-down 
pin (PO) has an inter- 


TERMPWR1 


TERMPWR2 
Power 
10K Ohm 
Down 
Circuitry 


Bandgap 
Reference 


nal1 OK ohm pull-up resistor. 
To place the OS21 07S into 
an active state, the PO pin should be left open circuited. 


To ensure proper operation, 
both the TERMPWR1 
and 
TERMPWR2 
pins must be connected 
to the SCSI bus 


TERMPWR 
line and both the VREF1 
and VREF2 pins 
must be tied together 
externally. 
Each 
OS2107S 
re- 


quires parallel 0.1 flF and 4. 7 flF capacitors 
connected 
between the VREF pins and ground. 
Figure 2 details a 


typical SCSI bus configuration. 
In an 8-bit wide SCSI 


bus arrangement 
("A" Cable), two OS2107S's 
would be 
needed at each end of the SCSI cable in order to termi- 
nate the 18 active signal lines. 
In a 16-bit wide SCSI bus 


arrangement 
("P" Cable), 
three 
OS2107S's 
wouk:l be 


needed at each end of the SCSI cable in order to termi- 
nate the 27 active signal lines. 


110 Ohms 
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PIN 
SYMBOL 
DESCRIPTION 


1 
TERMPWR1 
Termination 
Power 
1. Should be connected 
to the SCSI TERMPWR 
line. 


See Figure 2. 


2 
R1 
Signal 
Termination 
1. 110 ohm termination. 


3 
R2 
Signal 
Termination 
2. 110 ohm termination. 


4 
R3 
Signal 
Termination 
3. 110 ohm termination. 


5 
R4 
Signal 
Termination 
4. 110 ohm termination. 


6 
R5 
Signal 
Termination 
5.110 
ohm termination. 


7 
VREF1 
Reference 
Voltage 
1. Must be externally 
connected 
to the VREF2 
pin. Must 
be decoupled 
with a 4.71LFand a 0.11LF as shown 
in Figure 2. 


8 
GND 
Ground. 
Signal ground; 
O.OV. 


9 
TERMPWR2 
Termination 
Power 
2. Should be connected 
to the SCSI TERMPWR 
line. 
See Figure 2. 


10 
R6 
Signal 
Termination 
6. 110 ohm termination. 


11 
R7 
Signal 
Termination 
7.110 
ohm termination. 


12 
R8 
Signal 
Term lnatlon 
8. 110 ohm termination. 


13 
R9 
Signal 
Termination 
9. 110 ohm termination. 


14 
NC 
No Connect. 
Do not connect 
any signal to this pin. 


15 
VREF2 
Reference 
Voltage 
2. Must be externally 
connected 
to the VREF1 
pin. Must 
be decoupled 
with a 4.7ILF and a 0.11LF as shown in Figure 2. 


16 
PD 
Power 
Down. 
When tied low, the OS2107S 
enters a power-<lown 
mode. 


Contains 
an internal 
1OK pull-up. 
Strap low to deactivate 
the OS2107S, 
leave 
open circuited to activate the OS21 075. 


ABSOLUTE MAXIMUM RATINGS· 
Voltage on Any Pin Relative to Ground 
Operating 
Temperature 
Storage Temperature 
Soldering 
Temperature 


-1.0V to +7.0V 
O°Cto +70°C 
-55°C to 125°C 
260°C 
for 10 seconds 


• This is a stress 
rating 
only and functional 
operation 
of the device 
at these 
or any other 
conditions 
above 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maxi- 
mum rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


TERMPWR 
Voltage 
VTP 
4.00 
5.25 
V 


PO Active 
VPDA 
-0.3 
0.8 
V 


PO Inactive 
VPD1 
2.0 
VTP +0.3 
V 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


TERMPWR 
Current 
ITP 
245 
mA 
1,3 


'TP 
15 
mA 
1,4 


Power 
Down Current 
Ipo 
750 
IlA 
1,2,5 


Termination 
Resistance 
RTERM 
108 
110 
112 
ohms 
1,2 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Output Voltage 
VREF 
2.79 
2.85 
2.91 
V 
1,2 


Drop Out Voltage 
VDROP 
0.8 
1.0 
V 
1.3 


Line Regulation 
L1REG 
0.1 
0.25 
% 
1,4 


Load Regulation 
LOREG 
1 
2 
% 
1,2 


NOTES 


1. 4.00V < TERMPWR 
< 5.25V. 


2. O.OV< signal lines < 3.0V. 


3. All signal lines = O.OV. 


4. All signal lines open. 


5. PD=O.OV. 


General Information 


Silicon Timed Circuits 


Multiport Memory 


Nonvolatile RAM 


Intelligent Sockets 


Timekeeping 


User-Insertable Memory 


User-Insertable Memory (Secured) 


Battery Backup and Battery Chargers 


System Extension 


Sip Stik Prefabs 


Automatic Identification 


Microcontrollers 


Telecommunications 


Teleservicing 


Packages 


HI 


DALLAS 
SEMICONDUCTOR 
059005 
Eurocard Enclosure 


• Made 
of rugged, 
flame-retardant 
polyester 
PBT 
plastic 


• Accepts 
OSOO06 SIP Stik Motherboard 
or any other 
single size Eurocard 
printed circuit board 


• Can be custom 
machined 
to allow 
for connector 
requirements 


• Component 
dearance 
of .230" solder 
side, 
1.000" 
circuit side using .062" board 


DESCRIPTION 
The 
OS9005 
Eurocard 
Endosure 
is a rugged, 
two- 


piece snap together 
plastic enclosure 
for any standa- 


lone system 
application. 
The PCB is offset in the endo- 


sure to allow for components 
such as transformers 
and 
Sl P Stiks to be positioned 
on the topside 
of the board 
while still leaving 
room for standard 
IC packages 
and 


discretes 
on the bottom side of the board. 
The housing 


is constructed 
of flame-retardant 
polyester 
PBT plastic 


to allow for applications 
requiring 
a very wide range of 
temperatures 
and is 
highly resistant 
to most 
chemi- 
cals. The size of the board and location of I/O connec- 
tors should match the OSOO06 SIP Stik Motherboard. 
Applications 
indude 
control 
units, 
handheld 
remote 


communications, 
and security 
systems. 


m 


DALLAS 
SEMICONDUCTOR 
059006 
SIP Stik Motherboard 


• Plated through-hole 
pattern 
for wire wrap or solder 
mount development 


• Hole layout for RJ45, D-SUB, and Eurocard DIN con- 
nectors 


DESCRIPTION 
The DS9006 SIP Stik Motherboard 
is a developmental 


printed 
circuit 
board 
for 
prototyping 
circuit 
designs 
which 
utilize 
Stik prefabs 
and/or 
RJ11/45 
connector 


schemes. 
Many SIP Stiks mate with connectors 
that 
have staggered 
rows of pins. 
This makes it difficult to 
prototype 
these modules 
since most off-the-shelf 
wire 
wrap 
boards 
have 
a grid of 0.1" center 
holes. 
The 


DSOO06 contains several rows of holes that are offset to 
accommodate 
both SIP Stiks and standard 
300 mil and 


600 mil DIPs. 
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•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
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•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
•••••••••••••••••••••••••••••••••• 
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Hole patterns for three RJ11/45, one 9-pin D-SUB, and 
64196-pin Eurocard connectors 
are located on the ends 
of the PCB in a right angle fashion to enable the finished 
circuit board assembly 
to mount in the DS9005 enclo- 


sure. 
This allows the designer 
to have a "complete" 


looking unit for presentation 
while still in the prototyping 
stage of design. 


DALLAS 
SEMICONDUCTOR 


• Sample connectors 
for 30-,35-, 
and 4O-Contact SIP 


Stiks 


SipStik 
Prefabs 
OSxxxx 


SipStik 
Connectors 
OS9071 
3-D 
PACKAGING 
BOOSTS 
DENSITY 


5ip5tik 
--.. 


Motherboard 
059006 


Enclosure ---. 
059005 


Eurocard 
Form Factor Shown. Stlks, RJ45, 
D-Sub, 
and DIN not Included. 


DESCRIPTION 
The 
OS9006K 
SIP 
Stik 
Prototyping 
Kit 
includes 
a 


printed circuit board for prototyping 
SIP Stiks. 
The wi- 
re-wrapped 
unit can then be housed in a molded enclo- 


sure for standalone 
applications. 
An application 
note 


DS9006K 
SIP Stik Prototyping Kit 


explains 
how to maximize 
use of th e 0$9006 
SIP Stik 


Motherboard 
printed circuit board using SIP Stiks. 
See 
data sheets 
for the OS9005 
Eurocard 
Enclosure 
and 


OS9006 for more information 
on these items. 


HI 


DALLAS 
SEMICONDUCTOR 
DS907x 
SIP Stik Connectors 


FEATURES 


• Provides 
snap-in 
connection 
between 
SIP Stiks and 
motherboard 


• Provides 
200 grams 
minimum 
contact 
force 
on JE- 
OEC standard 
modules 


• Heat-resistant 
housing (rated at 2000C) 


• .050· and .100· centerlines 
as specified 
in table below 


• Reference 
AMP Inc. MICROEOGETM 
SIMM connec- 
tor catalog for more detailed 
specifications. 


Part Number 
Description 
Ref. AMP Part # 
Length 
(In.) 
OS9071-30V 
30 contact vertical 
position 
821828-2 
3.800 
.100"pitch 
OS9071-301 
30 contact 
inclined position 
821876-2 
3.800 


.100"pitch 
OS9071-35V 
35 contact vertical 
position 
821828-3 
4.300 
.100· pitch 
OS9071-351 
35 contact 
inclined position 
821876-3 
4.300 
.100· pitch 
OS9071 H-35R 
35 contact 
high rcrofile ri~ht 
3-382488-5 
4.300 
angle position. 
00· pitc 
OS9072-40V 
40 contact vertical 
position 
821918-2 
2.950 
.050" pitch 
OS9072H-40R 
40 contact 
high profile ri~ht 
4-382486-0 
2.950 
angle position 
.050· pitc 
OS9072L-40R 
40 contact 
low profile right 
4-382480-0 
2.950 


angle position 
.050· pitch 
OS9072-68V 
68 contact vertical 
position 
821-824-7 
4.350 


.050· pitch 
OS9072-681 
68 contact 
inclined position 
821-907-6 
4.350 


.050" pitch 
OS9072H-68R 
68 contact 
high profile 
6-382486-8 
4.350 


OS9072L~R 
~ht 
angle rcosition .050· pitch 
contact 
ow profile right 
6-382480-8 
4.350 


OS9072-72V 
angle position 
.050· pitch 
72 contact vertical 
position 
821824-8 
4.550 


.050" pitch 
OS9072-721 
72 contact 
inclined position 
821907-7 
4.550 


.050" pitch 
OS9072H-72R 
72 contact 
high profile ri~ht 
7-382486-2 
4.550 


OS9072L-72R 
angle position 
.050· pitc 
72 contact low profile right 
7-382480-2 
4.550 
angle position 
.050· pitch 


Also available are 4~sition 
01P-to-SIP and 8IP-to-OIP adaptors for development of 082250 Micro Stik 
products. 


Part Number 
089075 


Description 
8IP-to-OIP Adaptor 
40 contact, horizontal DIP plug with 40 contact, low profile vertical position, 
.050 pitch 81MMconnector 
OIP-to-SIP Adaptor 
40 contact, .050 pitch, vertical 81MMedge card with 40 contact, vertical DIP 
socket. 


OJ 


General Information 


Silicon Timed Circuits 


Multiport Memory 


Nonvolati Ie RAM 


Intelligent Sockets 


Timekeeping 


User-Insertable Memory 


User-Insertable Memory (Secured) 


Battery Backup and Battery Chargers 


System Extension 


Sip Stik Prefabs 


Automatic Identification 


Microcontrollers 


Telecommunications 


Teleservicing 


Packages 
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0512035-81 


MicroPower Receiver Chip 


• 
Input channel continuously 
listens for input signals up 


to 250 KHz 


• Ultra low-power 
listening gives longevity to the 3-volt 


supply 


.25 
mV P-P input 
signal drives 
output 
to supply levels 


• 
Electronicfreshness 
seal eliminates power consump- 


tion 
during storage 


• Applications 
include RF, IR, or magnetic front end for 


wireless 
devices 


DESCRIPTION 
The 
OS1203S-81 
MicroPower 
Receiver 
Chip 
is an 


ultra low-power 
comparator 
circuit designed to listen for 
signals of up to 250 KHz. Input signals as small as 25 mV 
peak-to-peak 
are presented 
at the output as full power 


supply level signals. The OS1203S-81 
makes an ideal 


front end for wireless 
communication 
links via RF, IR, 
ultrasound 
or magnetic field. The ultra low power feature 


FI 


EI 


OUT 


CO 


A- 


GND 


B-PIN SOIC 


(150 MIL) 


See Mechanical 
Drawing 
section 
16, pg. 5 


PIN NAMES 


Vcc 
3-volt Supply 


GNO 
Ground 


FI 
Freshness 
Input 


EI 
Enable 
Input 


OUT 
Signal 
Output 


CO 
Cycle Output 


A+ 
Non-inverting 
Input 


A- 
Inverting 
Input 


allows remote applications 
to be permanently 
powered 
by a single three-volt 
lithium energy 
source capable 
of 
lasting over ten years. A freshness 
seal can disconnect 


the power supply so that energy loss is avoided during 
periods of storage. 
The freshness 
seal is activated 
or 


deactivated 
through the use of a pulse packet protocol 


and 
the Freshness 
Input pin. 


OPERATION 
A block diagram of the 0812038-81 
MicroPower Re- 
ceiver Chip is shown in Figure 1. The device consists 
of a comparator which can be enabled by two sources. 
The enable input (EI) can be used to turn on the 
comparator directly, provided the freshness seal has 
been enabled. 
When the comparator is enabled, 
signals present at inputs A+ and A- of a magnitude 
greater than 25 mV peak-to-peak produce voltage 
swings between power supply input and ground at the 
output. In addition, the A+ input has a bias resistor of 
Rs approximately equal to 10M ohms to place the A+ 
pin at approximately Vorf2. This facilitates differential 
reception. 


FRESHNESS 
SEAL 
The freshness seal input pin (FI) is used to either stop 
or 
start 0812038-81 
power consumption. This input 
accepts a pUlse packet which is comprised of a series 
of pulses, representing either a logic 0 or a logic 1, 
separated by a 2-millisecond quiet time. Each pulse 
packet has a minimum aperture time of 17.4 millisec- 
onds and a maximum aperture time of 38.5 millisec- 
onds (see Figure 2). When the seal is broken, the 
comparator continuously 
listens for activity at the 
inputs. When the seal is intact, no listening occurs and 
the 0812038-81 enters a no-power consumption mode. 


Within this aperture time, a logic 0 is represented as 
32 to 47 pulses. A logic 1 is represented as 48 to 63 
pulses. The 
type of pulse packet command, either a 
seal or a break, is illustrated in Figure 3. 


FRESHNESS 
SEAL 
Figure 2 
I 
Pulse Pocket I Quiet Time 


OUT 


CO 


321047 
481063 
481063 
321047 
~~~~AJUl 
o 
~ 
1 
~ 
1 
~ 
0 


ABSOLUTE MAXIMUM RATINGS' 
Voltage 
on any Pin Relative 
to Ground 
0.5V to +7V 


Operating 
Temperature 
COCto 70°C 


Storage 
Temperature 
-55°C to +125°C 


Soldering 
Temperature 
26O"C for 10 sec. 


·This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
above 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time 
may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Power 
Supply 
Voltage 
Vce 
2.5 
3.0 
5.5 
Volts 
1 


Input 
Logic 
1 
V1H 
2.0 
Vce +0.3 
Volts 
1, 2 


Input 
Logic 0 
V,L 
-0.3 
0.8 
Volts 
1, 2 


Input 
Sensitivity 
VS1N 
25 
20 
mVolts 


FI Input 
Logic 
1 
V1HF 
2.0 
Vce +0.3 
Volts 
1 


FI Input Logic 0 
V,LF 
-0.3 
0.4 
Volts 
1 


, 
'CC- 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Input 
Leakage 
I'L 
-1.0 
1.0 
~ 


Output 
Logic 
1 
VOH 
Vce -0.3 
Volts 
1 


Output 
Logic 0 
VOL 
0.4 
Volts 
1 


Operating 
Current 
lee 
3 
~ 
5 


Power 
Down 
Current 
lcel 
50 
~ 
3 


Output 
Current 
Logic 
1 
10" 
250 
~ 


Output 
Current 
Logic 0 
101 
500 
IJ,A 


Propagation 
Delay 
tpo 
30 
~S 
4 


Comparator 
Sensitivity 
VS1NE 
25 
20 
mVpk-pk 
6 


Comparator 
Frequency 
CFAEO 
0 
250 
KHz 


Comparator 
Input 
R1MP 
1 
Mohm 


Resistance 


Input Capacitance 
C1MP 
5 
pF 


NOTES: 
1. 
All voltages 
are referenced 
to ground. 


2. 
Applies 
to the EI pin only. 


3. 
Power 
drain from Vcc input when 
freshness 
seal is enabled; 
2 ~ 
when 
freshness 
seal is broken. 


4. 
Propagation 
delay from comparator 
inputs to output. 


5. 
Only for Vce< 3.5 volts. 


6. Input signal 
is a sine wave, 
measured 
in peak-to-peak 
millivolts 
at a frequency 
of 133.3 KHz. 


DALLAS 
SEMICONDUCTOR 


0812098-81 
Wireless to 3-Wire 
Converter Chip 


FEATURES 
• 
Adapts a wireless device to a 3-wire serial port (DO, 
CLK, and AST\ signals) 


• 
Up to 65,536 devices can be uniquely addressed 
within the same wireless proximity 


• 
Aeceives lA, AF, or magnetic pulses as small as 
25 millivolts peak-to-peak and frequencies up to 
250 KHz 


• 
Low-power operation for both battery backup and 
battery operate modes 


• 
Makes allowances for extra or missing pulses 
induced by noise in transmission path 


• Counts input pulse packets to interpret data and 
commands 


• Internal state machine generates commands and 
routes data to and from the 3-wire serial port 


• Output pin can gate a variety of transmitting devices 


• Simplex l-wire port can override comparator inputs 
for input/output to 3-wire serial port 


• 
3-wire serial port connects to large family of 
products: DS1201 Electronic Tag, DS1204U 
Electronic Key, 0$5000 Soft Microcontroller, 
DS1290 3-Wire to Bytewide Converter Chip 


DESCRIPTION 
The DS12095-Bl 
Wireless to 3-Wire Converter Chip is 
a low-power CMOS device 
designed to implement an 
addressable, 
full-duplex wireless to 3-wire communica- 
tions channel. An internal state machine interprets pulse 
packets which are received at the comparator input pins 
and routes data to and from the 3-wire serial port. The TX 
output pin provides a return transmission link for data 
received from the 3-wire serial port and can gate a variety 
of transmitting devices. 
The low-power input compara- 
tor, internal to the DS1209$-Bl, 
is designed to listen for 
signals with amplitudes as small as 25 millivolts peak-to- 


VSAT 
1 


Vcco 
2 


vCCl 
3 
Fa 
4 
TRI 
5 


OarRI 
6 
1IN/aUT 
7 


GNO 
8 


SAT_ 
A- 
M 


Fl 


RST\ 
DO 
CLK 


TX 


16-PINSOIC 
(300 MIL) 


see 
Mechanical 
Drawing 
section 
16, pg. 6 


Battery Reference 


Battery Input 
Switched 
Output 


+5V Input 


1-Wire Input/Output Port 


Ground 


Tri-state DO, CLK, RST\ Input 


Tri-state Only DO Input 


Wireless Transmit 


RESET (3-Wire Port) 


Clock (3-Wire Port) 


Data Input/ Output (3-Wire Port) 


Freshness Seal Input/Output . 


Non-Inverting Comparator Input 


Inverting Comparator Input 


peak and frequencies of up to 250 KHz. The DS 12095- 
B1 also contains a 16-bitchipselectvaluewhich 
is stored 
in the internal command prefix register. This chip select 
value allows up to 65,536 devices to be uniquely ad- 
dressed within the same wireless proximity. 
The l-wire 
input/output pin can be used to override the comparator 
inputs and allow a device to communicate 
with the 
DS12OOS-B1 in a simplex manner at one-half the fre- 
quency of the comparator inputs. Additionally, a sophis- 
ticated power switching circuit is provided which allows 
for both battery backUp and battery operate modes. 


BATREF 
VBAT 
Vcco 
VCCI 
11N/OUT 


GND 


TRI 


DOTRI 


TX 


RST\ 


CLK 
DO 


FIIFO 


A+ 
A- 


PIN DESCRIPTIONS 
V BAT- This input is designed to be connected 
to a battery 


with a voltage 
range between 2.5 and 4.0 volts. 
When 


VCC1 is grounded, 
the OS1209$-B1 
acts as a battery- 
operated device and power is supplied from the VBATpin 
at all times. 
This input should NEVEA be grounded. 
If 


single supply operation 
is selected, this pin MUST be the 


power input for the device. 


VCCI - This input is designed 
to be connected 
to a power 


supply with a voltage 
range of 4.5 to 5.5 volts. 
This 


~oltage input is switched 
to the Vcco pin as long as VCCI 


IS greater than VBAT.However, when VBATisthe greater, 
its voltage will be output. When both VCCI and VBATinputs 
are used, the OSl209S-B 
1is in the battery backup mode. 
VCCI should be grounded 
when not being used. 


Vceo - Switched 
VBATor VCCl output. 
Vceowill always be 


the greater of VBATor VCCI' 


BAT REF 
- This output pin represents 
the battery voltage 


input (VBAT)less 0.6 volts. 
It is designed to be connected 


to the battery input pin on the attached 3-wire device. 


llN/OUT 
- This input/output 
pin provides an override for 
the comparator 
inputs and allows a device to communi- 
cate with the OS 1209S-B 1 in a simplex manner at one- 
half the frequency ofthe comparator 
inputs. The pin acts 


as an input pin for 
pulse packets containing 
both com- 
mand and data input to the 3-wire serial port. Data is also 
output on the same pin when memory content is read via 
the 3-wire serial port. 


FIIFO 
- The FI (Freshness 
In) and FO (Freshness 
Out) 
pins combine 
to give the 
OS1209S-B1 
a method 
of 
conserving 
battery 
power 
until placed 
in service 
and 


determine 
if the low power consumption 
mode has been 
entered. The FI pin is used to start (break freshness seal) 
or stop (enable 
freshness 
seal) the continuous 
power 
consumption 
of the comparator 
on the OS 1209S-B 1 that 


is connected 
to the comparator 
input pins A+ and A- 
(Figure 6). 


A+,A- - These are the inputs for the low-power compara- 
tor. 


TRI- This input is used to tri-state the 3-wire outputs CLK, 
AS1\ 
and DO. The TAl pin is active in a high state. 


DO TRI - This input is used to tri-state the 3-wire DO pin 
only. 
The DO TAl pin is active in a high state. 


TX - This output pin contains the data which is output from 
the 3-wire serial port. 
In a typical application 
this pin is 


used to key the wireless transmitter 
which will send data 


back to a wireless 
receiver. 


Rsn 
- This output signal is the reset signal for the 3-wire 


serial port. When ASn 
is at high level, the 3-wire port is 


active and data can be written into or read from the port. 


elK -This output signal is the clock signal for the 3-wire 
serial port. The clock signal synchronizes 
data into and 


out of the DO line of the 3-wire serial port. 


DQ - This input/output 
is the data input/output 
for the 3- 


wire serial port. In a typical application, 
ASn, 
CLK, and 


DO connectdirectly 
to the ASn, 
CLK, and DO pinson the 


OSl204 
Electronic Key, OS 1201 Electronic Tag, OS 1207 


TimeKey, or OS 1280 3-Wire to Bytewide Converter Chip. 


GND • This pin is the ground. 


OPERATION 
The principle 
blocks 
of circuitry 
contained 
within 
the 


OS 12OOB-S1are shown in Figure 1. During normal input 
conditions, 
pUlse packets 
present 
at the comparator 
input pins pass 
through 
the input selector 
to the pulse 


counter. 
The 1-wire port is selected 
for data input by 


exception 
when data is present at the 1-wire port. 
This 


data will override the comparator 
inputs. The 1-wire port 


pin will be discussed 
in more detail later in this text. Input 


pulses arriving at the pulse counter are deciphered 
into 


various 
command 
codes 
which 
affect 
the command 


prefix shift register, the state machine, and ultimately the 
3-wire serial port. The various command codes are listed 
in Table 1. 


Pulse packets are input to the pulse counter 
with a50 
L.6 


dead 
time after the last pulse 
in each 
packet. 
The 


OS 12OOS-B1uses the dead time to determine how many 
pulses were sent and the action to be taken. 
In addition, 


if input to the pulse counter is low (inactive) for longer than 
1.5 mS, the OS12OOS-B1 will time out, reset the com- 
mand prefix shift register, 
and place the state machine 


into an inactive state. 


As can be seen in the block diagram of Figure 1 and the 
command 
codes listed in Table 
1, the input pulses are 


sent in two different directions. 
If a pulse packet of 100 


pulses (greater than 90) arrives at the pulse counter, the 
next 24 pulse packets are sent to the command 
prefix 


shift register and the state machine is set inactive. 
The 


100-pulse 
packet 
always 
sets 
the state 
machine 
to 


inactive regardless 
of any action which may have been 


occurring 
(aborts current action/conversation). 


The 24 pulse packets which go to the command 
prefix 


shift register will cause a normal wake-upor 
mask wake- 


up, a read of the chip select bits, a write of the chip select 
bits, or a lock of the chip select bits. The chip select bits 
make up the first 16 bitsofthe 
24-bitcommand 
prefix shift 


register. 
The last eight bits comprise 
the function field. 


See Figure 2 and Table 2. 


NORMAL 
WAKE-UP 
AND MASK WAKE-UP 
Wake-up 
refers to the sequence 
of 24 20- or 40-pulse 
packets received after a 100-pulse packet is sent to set 
the OS12OOS-B1. The 24 pulse packets contain a 16-bit 
chip select and 8-bit function code which will cause the 
device state machine to become active. A normal wake- 
up requires all 16 chip select bits to be matched to those 
stored on the device before the device becomes active. 
A masked wake-up requires only a partial match, starting 
with the least significant 
bit pair (bit 0,1) and proceeding 
to the most significant 
bit pair left unmasked. 
For ex- 
ample, 
if the wake-up 
command 
(see Table 2) having 
function 
code 00011101 
-- "mask CS bits 10-15" -- is 
issued to the OS 12OOS-B1, then chip select bits 0 through 
9 must 
be correctly 
matched 
before 
the device 
will 
become 
active. 
The following 
step-by-step 
procedure 
will illustrate normal and mask wake-up: 


1. First, a 1OO-pulse packet is sent to the comparator 
input 
pins, which puts the state machine into an inactive state. 


2. Issue wake-up 
or mask wake-up 
by sending the 8-bit 
function code followed by the 16 chip select bits to enable 
the state 
machine. 
The command 
prefix 
register 
is 
always loaded by sending write zeros (20-pulse packets) 
or write 
ones 
(40-pulse 
packets). 
The loaded 
pulse 
packets 
are compared 
to values 
stored 
in the 8-bit 
Function Code Table and the previously 
stored 16 chip 
select bits (storing the chip select values will be covered 
later). 


Pulse 
packets 
of 50 to 89 pulses 
are ignored 
when 
loading the command prefiX shift register. A pulse packet 
of greater than 90 pulses always initializes the command 
prefix shift register 
back to starting 
with the LSB and 
aborts any previous 
transaction. 
The state machine is 
also set inactive. 
After the first 24 bits are received and 
a valid wake-up 
is decoded, 
the command 
prefix shift 
register will no longer allow data bits to be written into it 
and the enable 
output will become 
active and remain 
active 
until 
another 
100-pulse 
packet 
is received 
to 
reinitialize. 
Subsequent 
pulse packets 
which 
are re- 
ceived will be directed to the state machine with action 
taken corresponding 
to the number of pUlses received as 
shown in Table 1. 


A pulse 
packet 
of 80 pUlses, followed 
by a 20-pulse 
packet, 
followed 
by a 40-pulse 
packet, 
enables 
the 
beacon mode of the state machine. 
Beacon mode turns 
on and off the TX pin at a 5 KHz rate for 1.2 seconds. 
In 
a typical application utilizing the OS6065A, this signal can 
be used to key a transmitter 
(the OS6065A operates 
at 
303.875 MHz), which allows a base unit to lock onto the 
transmitted 
beacon. 


3. The OS 12OOS-B1 is now placed in the active state by 
issuing a GO-pulse packet which takes RST\ high on the 


3-wire serial port. This same 6O-pulse packet also turns 
off the beacon if it has not already timed out. 
With RST\ 
high, a conversation 
can now take place between 
de- 
vices placed on the 3-wire 
port 
(OS1201, 
OS1204U, 


OS1207, or 
OS1280) from the comparator 
inputs, and 
data is returned 
to the sending 
unit via the TX pin. 
As 
pulse packets 
continue 
to be received, 
the device 
at- 
tached to the 3-wire portwill be written and read using 20- 
and 40-pulse packets and reset with a 6O-pulse packet. 
The reset pulse packet will take RST\ low until the next 
pulse packet is detected after the 50 us dead time. When 
data is read from the 3-wire port, it is always sent to the 
TX pin for transmission 
back to the sending 
unit. 


4. If an SO-pulse packet 
is received, 
the state machine 
will go to an inactive state but still remains alert for new 
pulse packets. 


5. If no pulse packets are received for more than 1.5 mS, 
the OS12OOS-B1 will time out, initialize 
the command 
prefix shift register, and set the state machine back to the 
inactive 
state. 
The OS12OOS-B1 now 
waits 
for new 
inputs to the protocol serial shift register which begin with 
a 100-pulse packet. 


READING 
THE CHIP SELECT 
BITS 
The 16-bit chip select (CS) value stored in the command 
prefix shift register can be determined 
in several ways. 
In 
fact, an exhaustive 
search could be implemented 
with a 
trial and error method which would eventually 
eliminate 
all but the correct bit pattern. 
Obviously, 
this method is 
painfully slow as 2'6 possible combinations 
may need to 
be tried. 
In a similar but much more eXpedient manner, 


mask bits can be used in a successive 
approximation 
manner 
to determine 
the value 
of the CS bits. 
This 
procedure 
is accomplished 
by gradually 
increasing 
the 
size of the unmasked chip select fields as each set of bits 
is identified. 
However, the simplest method of determin- 
ing the 16-bit CS value is to read the 16-bit value directly. 
The following step-by-step 
procedure will illustrate how to 
read the chip select bits. 


1. Wake 
up the OS12OOS-B1 by using 
the mask 
all 
function code. This is accomplished 
by sending 
a 100- 


pulse 
packet 
followed 
by 24 20-pulse 
and 
40-pulse 
packets. 
The first eight pulse packets 
must match the 
mask all function code. The last 16 pulse packets can be 
any combination 
of 20- and 40-pulse 
packets as the 16 
CS bits are masked. 
Next, the beacon mode of the state 
machine 
is enabled 
by sending 
an SO-pulse 
packet 
followed 
by a 20- and then a 40-pulse 
packet. 
If the 
beacon mode has been enabled, 
it should be disabled 
after receiver lock-on by sending a 6O-pulse packet to the 
comparator 
inputs. 


Number 
of Pulses 
Command 


Min. 
Typ. 
Max. 


5 
20 
29 
Write 0 or READ 


30 
40 
49 
Write 1 


50 
60 
69 
Take RSn 
High 


70 
80 
89 
Return to Inactive State 


90 
100 
109 
Initialize Protocol and 


Put State Machine Inactive 


NOTE: 
Pulse packets are sent with a minimum 
of 50 J.IS 
quiet time after each pulse packet and a maximum 


quiet time of approximately 
1.5 ms. 


3-WIRE 


WIRELESS 
A+ 
PULSE 
J 


RECEIVE 
A- 
INPUT 
PULSE 
PACKET 
. ~ 


RSl\ 
STATE 
V, 
T 
SELECT 
COUNTER 
MACHINE 
: 
00 
.~.. 
CLK 
10rneg 


10rneg 
ENABLE 
IfI 


COMMAND 
PREFIX 
SHIFT 
BEACON 
REGISTER 
RFOUT 


_.J-, 
I COMMAND 
FUNCTION 
FIELD (EIGHT BITS) 
~ 
.J 


FUNCTION 
MSB 
FUNCTION 
CODE 
LSB 
RESULTS 


Wakeup 
0 
0 
0 
1 
1 
0 
0 
0 
Mask All Bits 


Wakeup 
0 
0 
0 
1 
0 
0 
0 
1 
MaskCS Bits 
2-15 
Wakeup 
0 
0 
0 
1 
0 
0 
1 
0 
MaskCS Bits 
4-15 
Wakeup 
0 
0 
0 
1 
1 
0 
1 
1 
MaskCS Bits 
6-15 
Wakeup 
0 
0 
0 
1 
0 
1 
0 
0 
MaskCS Bits 
8-15 
Wakeup 
0 
0 
0 
1 
1 
1 
0 
1 
MaskCS Bits 
10-15 
Wakeup 
0 
0 
0 
1 
1 
1 
1 
0 
MaskCS Bits 
12-15 
Wakeup 
0 
0 
0 
1 
0 
1 
1 
1 
MaskCS Bits 
14-15 
Wakeup 
0 
0 
1 
0 
1 
0 
0 
0 
Use all CS Bits 


ReadCS Bits 
0 
0 
1 
0 
1 
0 
1 
1 
Ignore CS Bits 


Store CS Bits 
0 
0 
1 
0 
1 
1 
0 
1 
Use all CS Bits 


LockCS Bits 
0 
0 
1 
0 
1 
1 
1 
0 
Use all CS Bits 


2. Now 
load 
the DS12098-B1 
command 
prefix 
shift 


register 
with the read CS bits function 
code. 
This is 


accomplished 
by sending a 10o-pulse packetfollowed 
by 
2420- or 40-pulse packets. As before, the first eight pulse 
packets 
must match 
the read CS bits function 
code. 
However, the last 16 pulse packets can be any combina- 
tion of 20- and 40-pulse 
packets, as the 16 CS bits are 


ignored. 
During the 24-bit command 
prefix shift register 


load, pulse packets of 60 and 80 are ignored. As usual, 
pulse packets 
of 100 will initialize the command 
prefix 


shift register and set the state machine inactive. 


3. If the 8-bit function code in the command 
prefix shift 
register 
is correctly 
matched, 
then for each 2o-pulse 


packet (read command) received at the comparator input 
pins, one bit of the 16-bit CS field will be read at the TX 
pin, the LSB of the field appearing 
first. 
Thus, it will 


receive 
16 packets of 20 pulses each to read the entire 


CS field. 
If more than 16 read pulse packets are sent to 


the comparator 
input pins in this mode, the OS 12OOS-B1 


will start over again reading the CS bits, beginning with 
the first bit. 
Pulse packets of 40, 50, or 80 pulses are 
ignored 
and 
1oo-pulse 
packets 
will initialize 
the com- 
mand 
prefix 
shift 
register 
and set the state 
machine 


inactive. 
This is a non-destructive 
read and can be 


aborted at any time during the read process. 


4. During 
the entire 
CS bit read operation, 
the state 


machine is disabled. All pulse packets except the 20- and 
1OO-pulse packet are ignored by the state machine. As 
usual, the 1oo-pulse 
packet or a timeout of 1.5 mS will 


initialize the command 
prefix shift register and return the 


state machine to inactive. 


STORING 
THE CHIP SELECT 
BITS 


In order to store a new value into the chip select bits of the 
protocol shift register, it is necessary to know the existing 
stored value. 
In addition, if the lock bit is set, a new value 


for the chip select bits cannot be stored unless power is 
removed and reapplied. 
The lock function is only useful 


in applications 
where power is permanently 
applied or 


removed by exception. 
The existing value of the CS bits 


should be obtained using the procedure described in the 
·Reading 
Chip select 
Bits· section. 
After obtaining 
the 


existing chip select values, a new value can be entered 
by using the step-by-step 
procedure 
which follows: 


1. Load the proper 24-bit pattern into the command prefix 
shift register for storing the chip select bits. This pattern 
consists of 24 2o-pulse and 40-pulse packets. 
The first 


eight packets 
must match the stored 
CS bits function 


code. The last 16 pulse packets must match the existing 
CS bits. During the 24-bitshift 
register load, only 20- and 


4o-pulse 
packets are accepted 
while 60- and 8O-pulse 


packets are ignored. 
As always, 1OO-pulse packets will 


initialize 
the command 
prefix shift register and set the 
state machine 
inactive. 


2. If the 8-bitfunction 
code and the 16 CS bits are correct, 


the next 16 pulse packets 
will store a new CS value, 


overriding 
the old CS bits. 
Only 2o-pulse and 4o-pulse 


packets are accepted. 
Pulse packets of 60 and 80 are 


ignored and 1OO-pulse packets cause the stored CS bit 
command 
to abort, initializing 
the command 
prefix shift 


register and returning the state machine to inactive. The 
OS 1209S-B 1 does not lock up after 16 pulse packets are 
sent in this mode. 
If more packets 
are sent, the new 


packets will continue to shift in, storing the last 16 packets 
that are received. 


3. During the entire store CS bits operation, the main state 
machine is disabled. 
All pulse packets received will have 


no effect 
on the state 
machine 
except 
the 10o-pulse 


packet, 
which 
will initialize 
the command 
prefix 
shift 


register and return the state machine to an inactive state. 
A timeout of 1.5 mS will have the same effect as a 100- 
pulse packet. 


LOCKING 
THE CHIP SELECT 
BITS 


The design of the DS12OOS-B1 allows for both battery 
backup 
and battery operation. 
The device 
consumes 


only 
modest 
amounts 
of power. 
As a result, 
most 


applications for this device are permanently 
powered and 


memory elements 
within the device,like 
the command 


prefix shift register 
CS bits, are nonvolatile. 
A special 


latch is provided 
so that upon initial power 
up (when 


battery is first connected) 
the nonvolatile 
chip select bits 


can be written with a store CS function code. 


The CS bits can be changed 
as often as desired, 
using 


the store function until a lock CS function code is issued. 
Once sent, the value of the chip select bits cannot 
be 


changed 
until power is removed 
(battery disconnected) 


from the OS 1209S-B 1. The lock CS bit can be accom- 
plished by the following step-by-step 
procedure. 


1. If the CS value is unknown, 
the procedure 
for reading 
the CS bits should be followed so that the value is known. 


2. The 8-bit function 
code 
for locking 
the CS bits is 


transmitted, 
followed by the 16-bitchipselectvalue. 
Only 


20- and 4o-pulse packets are accepted; 
60- and 8O-pulse 


packets are ignored. 
A 1oo-pulse packet will cause the 


lock CS bits to abort, initializing the command 
prefix shift 


register and returnh1g the state machine 
to the inactive 
state. 


3. Once the 24-bitcommand 
prefix shift register is loaded 


with an exact match for the CS bits and the lock CS 
function code, the latch is set automatically 
and no further 


action is required. 


4. The only way the latch can be reset is to remove power 
(the battery) from the device. 
During the lock CS opera- 


tion the main state machine is disabled so that all pulse 


packets have no effect. 
As usual, a 1Oo-pulse packet or 


a timeout of 1.5 mS will initialize the command prefix shift 
register and return the state machine to inactive. 


POWER 
SWITCHING 
CIRCUIT 


As shown in the block diagram of Figure 1, the OS 1209S- 
81 can receive its power from two different sources: 
the 


VCCI input or the V BAT input. The OS 12OOS-8 1 is designed 
to work 
off of a battery 
supply 
as low as 2.5 volts. 


However, 
if an alternate 
supply 
is available, 
it can be 


connected 
to the Veel pin. 
A voltage 
level of 3 volts 


minimum is required on the VBAT pin for proper operation. 
With 
both the Veel 
pin and the VBAT pin attached 
to 


appropriate 
power sources, 
the OS12OOS-81 will auto- 
matically select the supply input which is the higher level. 
If only 
one 
power 
source 
is connected, 
it MUST 
be 


connected 
to the VBAT input. The VREFoutput is designed 


specifically 
to supply power to a connected 
3-wire device 


suchasaOS1204U, 
OS1201, OS1207,orOS1280. 
The 


VREF output is equal to the VBAT input less a voltage drop 
of about 
0.5 volts. 
This pin is capable 
of sourcing 
a 


current of 2 mA. 


PULSE PACKETS 
The minimum time between pulse packets is 50 us and 
the idle time of 1.5 mS will always cause the protocol shift 
register to initialize and the state machine to go inactive. 


Pulse 
packets 
range 
from 
20 pUlses to 100 pulses, 
depending 
on the action 
to be taken 
(see command 


codes in Table 1). If a read pulse packet is detected, data 
is to be read from a device connected on the 3-wire serial 
port and the TX pin will become active high for a logic 1 
or remain low for a O. Time is allotted beyond the 50 us 
between 
pulse packets for the OS 12095-8 1 to send out 


a 1 or a O. This time is specified as a 375 us window. 
If 


a logic 0 is being sent, the TX pin will remain low for the 
entire window. 
If a logic 1 is being sent, the TX pin will be 


driven to high level within a maximum 
of 75 us and will 


remain high for a minimum of an additional 
150 us. 


However, 
if a minimum 
of four pulses is received at the 


comparator 
inputs, the TX pin activity is terminated on the 


assumption 
that a logic 1 has been received 
and the 


sending 
unit has started 
the next pulse packet. 
The 


timing 
diagram 
of Figure 
3 illustrates 
the comparator 
output 
and the TX pin timing relationship. 


COMPARATOR 
OPERATION 
The low-power 
comparator 
inputs are brought out to the 


user on the A+ and A- pins. 
The low- power 
input 


comparator 
is designed 
to listen for signals with ampli- 
tudes as small as 25 millivolts peak-to-peak 
and frequen- 
cies of up to 250 KHz. 


11N10UT 
This pin is an input/output 
one-wire signal port designed 


to override the comparator input pins and multiplex the TX 
pin on a single connection. 
Data is input on the port pin 


using a frequency 
of one-half 
the comparator 
input fre- 


quency with a symmetrical 
high and low time of 5 us ± 


20%. 
Therefore, 
the time between 
pulse packets is 2X 


the time allotted between pulse packets when 250 KHz 
is used. If a read pulse packet is detected, time is allotted 
beyond 
the 
100 us between 
pulse 
packets 
for 
the 


OS 1209S-8 1 to send out a 1or a O. This time is specified 
as a 450 us window. 
If a logic 1 is being sent, the 11N/OUT 


pin will remain low for the entire window. 
If a logic 0 is 


being sent, the 11N/OUT pin will be tri-stated 
to a high 


impedance 
state by the OS 12098 and should be pulled 


high using a pullup resistor. This high impedance 
state 


will occur within a maximum 
of 150 us and remain for a 


maximum 
of 150 us. The 11N/OUT 
pin is guaranteed 
to 


be inactive after a third 150 us time period. 
The timing 


diagram of Figure 4 illustrates 
the 11N/OUT timing. 


RST\ 
CLK, AND DQ 
The 3-wire serial port on the OS 12095-8 1 consists ofthe 
RS1\, CLK, and DO signals. 
These signals are designed 


to connect 
directly 
to the CLK, RS1\, and DO lines of 


various 3-wire devices, such as the OS 1204U, OS 1207, 
OS1201, or OS1280. 
The RS1\ pin on the OS12OOS-81 


is driven to a high level whenever 
a 6O-pulse packet is 


received by the state machine. 
The RS1\signal 
remains 


high until a 80- or 1Oo-pulse packetis 
received or until 1.5 


mS has elapsed without activity at the comparator 
inputs. 


The CLK pin on the OS12OOS-8 1is normally high until the 
RS1\ signal is high. When RS1\ is high and a 20- or 40- 
pulse packet is received by the state machine (indicating 
a "read from" or "write to" the 3-wire port), the CLK pin is 
driven 
low for a period 
of 500 ns minimum 
to 1.0us 


maximum. 
If data is being read from a device on the 3- 


wire serial port, it will become valid within 200 ns of the 
falling edge of the clock returned to the sending unit. The 
oUlputwill be a high level for a logic 1or remain at low level 
for a logic O. If data is being written to a device on the 3- 
wire serial port, then data will be sent from the state 
machine 
to the DO line prior to the falling edge of the 


clock. This data will remain valid until the clock transitions 
back to a high level. The TX pin remains low while data 
is being written to the 3-wire serial port. A timing diagram 
for the 3-wire serial port is shown in Figure 5. For more 
detailed information on the 3-wire serial port, see the data 
sheets on the OS 120 1, OS 1207, or OS 1280. 
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FRESHNESS SEAL 
Figure6 


I 
Pulse Packet 
I 
Quiet Time 


Min. 34.8 
ms 
r.-- 


Max. n ms 


---..: 
4 ms min. 


321047 
481063 
481063 
321047 


~~ 
ms 
ml 
ms 


ABSOLUTE 
MAXIMUM 
RATINGS· 
Voltage On Any Pin Relative to Ground 
Storage 
Temperature 
Operating 
Temperature 
Soldering 
TemperabJre 


O.5Vto +7V 
-55° to +125°C 
00 to 700C 


260" for 10 sec. 


"This is a stress 
rating only and functional 
operation 
of the device at these or any other conditions 
above 
those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time 
may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNITS 
NOTES 


Supply Input 
Voo 
3.0 
5.0 
5.5 
Volts 
1,2 


BatteIY input 
VBAT 
2.5 
4.0 
Volts 
1,2 


Input Logic 1 
V1H 
2.0 
Vcc+O·3 
Volts 
1,3 


Input Logic 0 
V1l 
-0.3 
0.8 
Volts 
1 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNITS 
NOTES 


Battery Reference 
VREF 
VBAT -0.7 
VBAT 
Volts 
1 


Switched 
Voltage Out 
Vceo 
Voo -0.3 
Volts 
1,4 


Switched 
Current Out 
lceo 
3 
4 
mA 
5 


Operating 
Current 
Ice 
2 
75 
uA 
6 


Standby 
Current 
lcel 
2 
uA 
7 


Output Logic 1 
VOH 
Vce-l0% 
Volts 
1,3 


Output Logic 0 
VOL 
0.4 
Volts 
1 


Output Current Logic 1 
IOH 
250 
uA 


Output Current Logic 0 
IOl 
500 
uA 


Comparator 
Leakage 
Il 
-1.0 
1.0 
uA 
8 
Current 


Comparator 
Sensivity 
VSINE 
25 
20 
mV 
9 


Comparator 
Frequency 
CFREO 
40 
250 
KHz 


Comparator 
Input 
R,MP 
1 
Mohm 


Resistance 


Input Capacitance 
C,o 
5 
pF 


NOTES: 
1. All voltages 
are referenced 
to ground. 


2. When both the battery and supply pins are being used, V00 
should be at least 500 mV 
higher than VBAT when V00 
is supplying 
power. 


3. Vcc applies to the greater of V00 
or V BAT 
depending 
on which input is supplying 
power. 


4. Vceois either Voo -0.3 Vor VBAT -0.3 V. 


5. lceo is current 
coming 
from 
V BAT 
or VCCI depending 
on which input is supplying 
power. 


6. Operating current comes from V00 or V BAT depending on which is supplying power and if power is consumed 
by the 
OSl209S-81 
when comparator 
or 1-wire is active. 


7. With freshness 
seal not broken, receiver standby current is 50 nA. 


8. Leakage current applies to all inputs except 
VCCI and V BAT" 1 IN/OUT, TRI, and OOTRI have 


150 f.lA max. leakage to ground. 


9. Input signal is a sine wave, measured 
in peak-ta-peak 
millivolts at a frequency 
of 133.3 KHz. 


PRELIMINARY 


DALLAS 
SEMICONDUCTOR 


051990 
Touch Serial Number 


OS1990 SPECIAL 
FEATURES 


• Unique 
48-bit 
serial 
number 


• Low-cost 
electronic 
key for access control 


• 8-bit CRC for checking 
data integrity 


• Can be read in less than 5 msec 


• Operating 
temperature 
range: -40 to +850 C 


TOUCH FAMILY 
FEATURES 


• Electronic 
identification 
by momentary 
contact 


• Chip-based 
data carrier compactly stores information 


• Can be accessed 
while affixed to object 


• Economically 
communicates 
to host with a single 
digital signal 


• Standard 
16mm diameter and 1-Wireprotocolensure 
compatibility 
with 
Touch 
Memory 
family 


• Coin-shape 
is self-aligning 
with mating receptacles 


• Durable 
stainless 
steel case resists 
environmental 
hazards 


• Unique, factory-Iasered 
48-bit serial number for abso- 
lute traceability 


• Easily attaches 
to objects using adhesive 
backing 


• Presence detect signal announces connection to host 


DESCRIPTION 


The 
DS1900 
Touch 
Serial 
Number 
is a rugged 
data 
carrier 
that 
acts 
as an electronic 
serial 
number 
for 
automatic 
identification. 
The 
DS1900 
consists 
of a 
factory-Iasered, 
64-bit 
ROM 
that 
includes 
a unique 
48-bit serial number, 
an 8-bit CRC and an 8-bit Family 
Code (01h). 
Data is transferred 
serially via the 1-Wire 
protocol 
which 
requires 
only a single data lead and a 
ground 
return. 


The durable 
MicroCan 
package 
is highly 
resistant 
to 


Ground 


Dimension Tolerance: ±.OOS 
(All dimensions shown in millimeters) 


R3 PACKAGE 


CONTACTS 
Rim 


Inner Face 


Ground 


Data 


ACCESSORIES 
DS9092 
Touch Memory Probe, Hand-Grip 
or Panel Mount 


Touch 
Memory 
KeyRing 
Mount 


Touch 
Memory 
Clip 


Self-Stick 
Adhesive 
Pad 


DS9093 


DS9094 


DS9096 


ORDERING INFORMATION 


DS19OO-R3 
R3 Package 


environmental 
hazards 
such 
as 
dirt, 
moisture 
and 
shock. 
Its compact 
coin-shaped 
profile 
is self-aligning 
with 
mating 
receptacles, 
allowing 
the 
DS1990 
to be 
easily 
used by human 
operators. 
Accessories 
permit 
the DS1900 to be mounted 
on plastic key fobs, photo- 
ID badges, 
printed-circuit 
boards 
or any smooth 
sur- 
face of an object. Applications 
include 
access control, 


work-in-progress 
tracking, 
tool 
management 
and 
in- 
ventory 
control. 


OPERATION 
The OS 1990's internal ROM is accessed viaa single data 
line. The 48-bit serial number, family code and CRC are 
retrieved using the Dallas 1-Wire protocol. This protocol 
defines bus transactions 
in terms of the bus state during 


specified 
time slots that are initiated on the falling edge 


of sync pulses from the bus master. 


1-Wlre Protocol 
The 1-Wire protocol defines the system as a single bus 
master 
system 
with 
single 
or multiple 
slaves. 
In all 


instances, the DS1990 is a slave device. The bus master 
is typically 
a microcontroller. 
The discussion 
of this 
protocol 
is broken 
down 
into two topics: 
hardware 
configuration 
and transaction 
sequence. 
For a more 
detailed 
protocol description, 
refer to Application 
Note 


#23, ·Using the 1-Wire Protocol: 


Hardware 
Configuration 
- The 
1-Wire bus has only a 
single line by definition; 
it is important 
that each device 
on the bus be able to drive it at the appropriate 
time. To 
facilitate 
this, each device attached 
to the 1-Wire bus 
must have an open drain connection. 
The DS 1990 is an 


open drain part with an internal circuit equivalent 
to that 


shown in Figure 2. Ideally, the bus master should also 
be open drain; but if this is not feasible, 
two standard 


OS1990 
MEMORY 
MAP 
Figure 1 


8-Bit CRC Code 


MSB 


OS1990 
EQUIVALENT 
CIRCUIT 
Figure 2 


TIL 
pins can be tied together, one as an output and one 
as an input. When using a bus master with an open drain 
port, the bus requires a pull-up resistor at the master end 
of the bus. The system 
bus master 
circuit 
should 
be 


equivalent to the one shown in Figure 3. The value of the 
pull-up resistor should be greater than 5K ohms. 
If the 


pull-up value is less, the bus may not be pUlled to an 
adequately 
low state « 
0.6 volts). 


The idle state for the 1-Wire bus is high. If, for any reason, 
a transaction 
needs to be suspended, 
the bus MUST be 
left in the idle state if the transaction 
is to resume. If this 


does not occur and the bus is left low for more than 480 
US, all of the slave devices on the bus will be reset. 


Transaction 
Sequence 
The sequence 
between the bus master and the DS 1990 
is as follows: 


Reset 
Presence 
Detect 
1-Wire Command 
Word 
Family Code 
48-Bit Serial Number 
CRC Byte 


8-Bit 
Family 
Code 


LSB 


BUS MASTER 
CIRCUIT 
Open 
Drain 
Figure 3A 


vooT 
Microcontroller 


TIL-Equival9nt 


Port Pins 
To data 
connection 
01081990 


ReseUpresence 
Detect - All transactions 
on the 1-Wire 
bus begin with a reset. 
The OS 1990 is reset by holding 
the data line low for more than 48<¥S. (When the OS 1990 
is not connected 
to the bus, itis held in reset by an internal 
pUll-down, but when connected 
to the bus, the data line 
is pulled high and the part is taken outof reset and is ready 
to issue its presence 
detect.) 


After detecting 
a high data line, the OS 1990 waits 1~S 
minimum 
and issues its presence detect. This presence 
detect is a low-going pulse that lasts a minimum of 6OtJS. 
This response to the reset pulse lets the bus master know 
that the OS 1990 is on the bus and is ready to operate. The 
presence detect helps the bus master to discriminate 
the 
communication 
signals 
from the noise as devices 
are 
taken on and off the bus. Referto thelimingdiagram 
in Figure 
4. 


After 
the 
051990 
has responded 
to the reset 
pulse 
with a presence 
detect, the bus master 
drives the bus 
to the 
idle 
state 
for a minimum 
of 
1J.1S. This 
1J.1S 
interval 
is like 
a frame 
sync. 
After 
each 
bit 
is 
transmitted 
on the bus, there is a frame pulse to sync 
up for the next transmission. 


Once the bus master has detected 
a presence 
on the 
bUS, it transmits 
the 
read 
command 
OFh 
to 
the 
051990 
LSB first. This will set the 
051990 
into the 
transmit 
mode. 


After 
receipt 
of the read command, 
the 051990 
will 
send back, in order, the 8-bit family code (01h for the 
051990), 
the 48-bit serial number 
and the 8-bit CRC, 
with the LSB of each 
field sent first. 


Transmitting IRecelving 
Data 
All communications 
on the 1-Wire bus begin with the 
reset and presence 
detect sequence. 
The 
bus master 
then 
transmits 
the 1-Wire 
read command 
to tell the 
OS 1990 to get ready to transmit data. To transmit the first 
bit of the Read command 
word, 
the master 
pulls the 
bus low for 1J.IS. This low-going edge informs the OS 1990 
that the first bit is being sent. After 1J.1S,the master does 
one of two things: 


1) 
Holds the line low for an additional 
60J.1Sto 
output a zero (write a 0) or, 


2) 
Lets the bus go high for an additional 
60tJS 
(write a 1). 
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The state of the bus during this 6OJ.LStime phase 
determines the value of the bit. 
This process is 
repeated until all eight bits are transmitted. Refer to 
the timing diagram in Figure 5. 


The bus master now reads in order, LSB first of each 
field, the family code, serial number and CRC. A read 
cycle is similar to a write cycle. It is started with the 
bus master pulling the bus low for 1J,LS.This informs 
the OS1990 that it should have its data on the bus no 
later than the 1J,LSfrom the falling edge. After the 1JlS, 
the bus master lets go of the bus and lets the OS1990 
drive the bus. The OS1990 must then hold the data 
on the bus for an additional 14J.LSminimum (59J,LS 
maximum). During this holding time, the bus master 
reads the state of the bus.The bus master should read 
data from the bus within 15J,LSafter the falling edge. 
The entire cycle for a bit lasts a minimum of 60J,LS 
(120J.LSmaximum) from the falling edge. At the end of 
the cycle, the bus master must drive the bus high for 
1J,LS.Again, this is like a frame sync for the next bit. 
This read sequence is repeated until all the data has 
been read. See the timing diagram in Figure 6 for 
details. If for any reason the transaction needs to be 
terminated before all the data is read, the OS1990 
must be reset. 


1-WIRE 
READ TIMING 
Figure 6 
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CRC GENERATION 
To validate the data transmitted from the OS1990, the 
bus master may generate a CRC value from the data 
as it is received. This generated value is compared to 
the value stored in the last eight bits of the OS1990. 
The bus master computes the CRC over the 8-bit 
family code and all 48 10 number data bits, but not 
over the stored CRC value itself. If the two CRC 
values match, the transmission is error-free. 


An example of how to generate the CRC using 
assembly language software is shown in Table 1. 
This assembly language code is written for the 5000 
Soft Microcontroller which is compatible with the 
8031/51 
Microcontroller 
family. 
The procedure 
OO_CRC calculates the cumulative CRC of all the 
bytes passed to it in the accumulator. 
It should be 
noted that the variable CRC needs to be initialized to 
o before the procedure is executed. 
Each byte of the 
data is then placed in the accumulator and DO_CRC 
is called to update the CRC variable. After all the data 
has been passed to DO_CRC, the variable CRC will 
contain the result. The equivalent polynomial func- 
tion of this software routine is : 


For more details, see Application Note #27, ·Under- 
standing and Using Cyclic Redundancy Checks with 
Dallas Semiconductor Touch Memory Products." 


L 
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:tsu 


DO_CRC: 
PUSH 
ACC 
; save 
the accumulator 
PUSH 
B 
; save the B register 
PUSH 
ACC 
; save bits to be shifted 
MOV 
B,#8 
; set shift = 8 bits 
, 


CRC_LOOP: 
XRL 
A,CRC 
; calculate 
CRC 
RRC 
A 
; move it to the carry 
MOV 
A,CRC 
; get the last CRC value 
JNC 
ZERO 
; skip if data = 0 
XRL 
A,#18H 
; update the CRC value 
, 
ZERO: 
RRC 
A 
; position the new CRC 
MOV 
CRC,A 
; store the new CRC 
POP 
ACC 
; get the remaining 
bits 
RR 
A 
; position the next bit 
PUSH 
ACC 
; save the remaining 
bits 
DJNZ 
B,CRC_LOOP 
; repeat for eight bits 
POP 
ACC 
; clean up the stack 
POP 
B 
; restore the B register 
POP 
ACC 
; restore the accumulator 


RET 


ABSOLUTE 
MAXIMUM 
RATINGS· 
Voltage On Data Pin Relative to Ground 
Operating Temperature 
Storage Temperature 


-0.5V to +7V 
-4O"C to 85°C 
-55°C to +125°C 


·This is a stress rating only and functional operation of the device at these or any other conditions above those indicated 
in the operation sections of this specification is not implied. 
Exposure to absolute maximum rating conditions for 
ex1ended periods of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNITS 
NOTES 
Data Pin 
DO 
-0.5 
5.5 
Volts 
1 


Pull-up Voltage 
Vpup 
4.5 
5.5 
Volts 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNITS 
NOTES 


Input Logic Low 
V1l 
-0.5 
0.4 
Volts 
6 


Input Logic High 
V1H 
3.0 
5.0 
5.5 
Volts 
4,6 


Output Logic Low 
VOL 
0.4 
Volts 
6 


@4mA 


Output Logic High 
VOH 
5.5 
Volts 
6 


Input Resistance 
R1 
SOOK 
Ohms 
2 


Operating Charge 
lop 
30 
nC 
5,6 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNITS 
NOTES 


Time Slot Period 
lslOT 
60 
120 
J.LS 


Write 1 Low Time 
\OWl 
1 
15 
J.LS 


Write 0 Low Time 
tlOWO 
60 
120 
J.LS 


Read Data Valid 
~ov 
15 
J.LS 


Read Data Setup 
lsu 
1 
J.LS 
7 


Frame Sync 
lsvc 
1 
J.LS 


Reset Low Time 
~Tl 
480 
J.LS 
3 


Reset High Time 
tRSTH 
480 
J.LS 


Presence Detect High 
lpOH 
15 
60 
J.LS 


Presence Detect Low 
lpOl 
60 
240 
J.LS 


NOTES: 
1. All voltages 
are referenced 
to ground. 


2. Input is pulled to ground. 


3. An additional 
reset or communications 
sequence 
cannot begin until the reset high time has expired. 


4. V1H is a function of the external pull-up resistor and the Vcc supply. 


5. 30 nanocoulombs 
per 72 time slots @ 5.0V. 


6. @Vcc = 5.0 volts with a 5K pull-up to Vcc and a maximum 
time slot of 120J.lS. 


7. Read data setup time refers to the time the host must pull the 1-Wire pin low to read a bit. Data is guaranteed 
to be 
valid within 1~S of this falling edge and will remain valid for 14~ 
minimum (15~S total from falling edge on 1-Wire) . 


.016 
(.4OMM) 


.035 
(.88MM) 


.642 
(l6.3MM) 
MAX 


.126 
(3.2MM) 


DALLAS 
SEIIICONDUCTOR 


DS1991 SPECIAL FEATURES 


• 1,152-bit secure readlwrite, 
nonvolatile 
memory 


• Secure memory cannot be deciphered without match- 
ing 64-bit password 


• Memory is partitioned 
into 3 blocks of 384 bits each 


• 64-bit password 
and 10 fields for each memory block 


• 512-bit scratch pad ensures data transfer integrity 


• Operating 
temperature 
range: -2()0 to +70" C 


• Over 10 years of data retention 


TOUCH 
MEMORY 
FEATURES 


• 
Electronic 
identification 
by momentary 
contact 


• Chip-based 
data carrier compactly 
stores information 


• 
Can be accessed 
while affixed to object 


• 
Economically 
communicates 
to host with 
a single 
digital signal 


• Standard 
16mm diameter and 1-Wire protocol ensure 
compatibility 
with Touch Device family 


• 
Coin shape is self-aligning 
with mating receptacles 


• 
Durable 
stainless 
steel 
case 
resists 
environmental 
hazards 


• 
Unique, factory-Iasered 
48-bit serial number for abso- 
lute traceability 


• 
Easily attaches 
to objects using adhesive 
backing or 
snap-in flange 


• 
Presence detect signal announces connection to host 


DESCRIPTION 


The DS1991 
Touch 
MultiKey 
is a rugged data carrier 
that 
acts 
as three 
separate 
electronic 
keys, 
offering 
1,152 
bits of secure, 
readlwrite 
nonvolatile 
memory. 
Each key is 384 bits long with distinct 64-bit password 
and 
public 
ID fields. 
The 
password 
field 
must 
be 
matched 
in order to access the secure 
memory. 
Data 
is transferred 
serially 
via the 
1-Wire 
protocol, 
which 
requires 
only a single 
data lead and a ground 
return. 


051991 
Touch MultiKey 


-,5.891+- 


0.36-+j 
14-0.51 


Data i 
Ground 


(All dimensions shown in millimeters) 


F5 PACKAGE 


CONTACTS 
Rim 
Inner Face 
Ground 
Data 


ACCESSORIES 
DSOO92 
Touch Memory 
Probe, Hand-Grip 
or 
Panel Mount 


Touch 
Memory 
Key Ring 
Mount 


Touch 
Memory 
Clip 


Self-Stick 
Adhesive 
Pad 


DS9093F 


DS9094F 


DS9096 


ORDERING 
INFORMATION 
DS1991 L-F5 
10 year expected 
life, flanged 
rim, 5.89mm 
thickness 


The 512-bit 
scratch pad serves 
to ensure 
integrity 
of 
data 
transfers 
to secure 
memory. 
A 64-bit 
factory- 
lasered 
ROM 
provides 
a 
unique 
identity 
to 
each 
DS1991, 
with 
an 
8-bit 
family 
code, 
a 48-bit 
serial 
number, 
and an 8-bit 
CRC. 
The 
family 
code 
for the 
DS1991 is 02h. in order to access the secure memory. 
Data 
is transferred 
serially 
via 
the 
1-Wire 
protOCOl, 
which 
requires 
only a single 
data lead and a ground 


/3F 
3F 


SECURE DATA 


"SubKey 1 
"Scratcl1pad 
< 
(01b) 
10 
(11b) 
UN SECURE DATA 


OF 
PASSWORD 


08 
07 
ID FIELD 


>00 
00 
3F 
>3F 


SECURE DATA 
SECURE DATA 


"SubKayO 
10 
10 
< 
"SubKey2 
< 
(OOb) 
OF 
(10b) 
OF 


PASSWORD 
PASSWORD 
08 
08 
07 
07 
ID FIELD 
IDFIELD 


00 
\00 
"- 
/' 
V 
BYTE WIDE 
BYTE WIDE 


°NOTE: 
Each subkey or the scratch pad has its own unique address. 


return. 
The 512-bit scratch pad serves to ensure 
data 
integrity 
of transfers 
to secure 
memory. 
A 54-bit 
factory-Iasered 
ROM 
provides 
a unique 
identity 
to 
each DS1991, 
with an 8-bit family code, a 48-bit serial 
number, 
and an 8-bit 
CRC. 
The family 
code 
for the 
DS1991 
is 02h. 


The durable 
MicroCan 
package 
is highly resistant 
to 
environmental 
hazards such as dirt, moisture and shock. 


Its compact coin-shaped 
profile is self-aligning 
with mat- 
ing receptacles, 
allowing the DS 1991 to be easily used by 
human operators. 
Accessories 
permit the DS 1991 to be 
mounted on plastic key fobs, photo-ID badges, printed- 
circuit boards or any smooth surface of an object. 
Appli- 
cations 
include 
secure 
access 
control, 
debit 
tokens, 
work-in-progress 
tracking, 
electronic 
travelers and pro- 


prietary data. 


OPERATION 
The DS1991 is accessed via a single data line using the 


1-Wire 
protocol. 
The communication 
sequence 
has 
two distinct 
subsequences: 
the 
1-Wire 
device 
selec- 


tion sequence 
and the device-specific 
command 
se- 
quence. 
The 
1-Wire sequence 
precedes 
the device- 
specific 
command 
sequence 
to identify 
the particular 
device on the bus. 
This protocol 
is described 
in detail 
in the following 
section, 
"1-Wire 
Protocol." 


The 
DS1991 
has 
six 
device-specific 
commands: 


Scratch pad Write, 
SCratch pad 
Read, 
Subkey 
Write, 
Subkey 
Read, Set Password 
and Move Block. 


COMMAND WORD 
The DS1991 is controlled 
through 
the command 
word. 
After the device is selected, the command word is written. 
The command 
word is comprised 
of three fields, each 
one byte long. The 
least significant 
byte is the function 
code field. This field defines the six commands 
that can 
be executed. 
The second byte is the address field. 
The 
first six bits of this field define the starting address of the 


command. 
The last two bits of this field are the subkey 


address code. 
The third byte of the command word is a 


complement 
of the 
second 
byte 
(Figure 
2). 
Each 


command 
in the command 
word 
is address-specific 


COMMAND 
WORD STRUCTURE 
Figure 2 


MSB 
I C7 C. 
Cs c. C3 C2 C, 
Co 
I I 
B7 B. 
Bs B. 
B3 B2 B, 
Bo 


BYTE3 
BYTE2 


LSB 


I I 
A7 A. 
As A. 
A3 A2 A, 
Ao 
I 


BYTE' 


I A7-Ao I Command 
Field: 


BYTE 2 


B7-B. 
Sub-Address: 


2 bits specifying 
which 
partition 
is to be accessed 


Oo-SubKey 
0 


01-5ubKey 
1 


1O-SubKey 
2 


ll-5cratchpad 


Bs-Bo 
Address 
Field: 


6 bits that define the starting byte address in the scratch pad or any subkey 


BYTE 3 


C7-C. 
Partition 
Identifier 
Field: 


bit for bit complement 
of byte 2 


C5-Co 
Address 
Field: 


bit for bit complement 
of byte 2 


COMMAND 
CONAGURATIONS 
Figure 3 


Byte 1 
,.---A---... 


Byte 2 
-----/"...---.._--- 


,/ 
"' 


Command 
Valid Commands 
Valid Subkeys 
Valid Addresses 


Address 


Scratch Pad Write 
96h 
llb 
OOh-3Fh 


Scratch Pad Read 
69h 
llb 
OOh-3Fh 


Subkey Write 
99h 
OOb,01b,10b 
10h-3Fh 


SubKey 
Read 
66h 
OOb,01b,10b 
10h-3Fh 


Set Password 
5Ah 
OOb,01b,10b 
OOh 


Move Block 
3Ch 
OOb,01b, lOb 
OOh 


and 
therefore 
predudes 
the 
use 
of certain 
subkey 
codes 
and starting 
address 
locations 
(Figure 
3). 


SUBKEY 
COMMANDS 
Each of the subkeys 
within 
the OS1991 
is accessed 


individually. 
Transactions 
to read and write 
data to a 
secured 
subkey 
start 
at the address 
defined 
in the 
command 
word and proceed 
until the device 
is reset 
or the end of the sub key is reached. The three commands 
that operate on the secure subkeys are Set Password, 
Secure Data Write, and Secure Data Read. 


Set Password 
The Set Password 
command 
is used to enter the 10 
and password of the selected subkey. This command will 
erase all of the data stored in the secure area as well as 
over writing the 10 and password fields with the new data. 
The OS 1991 has a built-in check to ensure that the proper 
subkey was selected. 
The sequence 
begins by reading 
the 10 field of the selected 
subkey; the 10 of the subkey 
to be changed is then written into the part. Ifthe IDs do not 
match, the sequence is terminated. Otherwise, the subkey 
contents are erased and 64 bits of new 10 data are written 
followed 
by a new 54-bit password. 
The command 
se- 
quence is shown in Figure 4. 


SubKey 
Write 
The Subkey 
Write command 
is used to enter data into 
the selected 
subkey. 
Since the subkeys 
are secure, 
the correct 
password 
is required to access them. 
The 
sequence 
begins 
by reading 
the 10 field; 
the pass- 
word is then written 
back. If the password 
is incorrect, 
the 
transaction 
is terminated. 
Otherwise, 
the 
data 
following 
is written 
into the secure 
area. 
The starting 
address 
for 
the 
write 
sequence 
is specified 
in the 
command 
word. 
Data 
can 
be continuously 
written 
until the end of the secure 
subkey 
is reached 
or until 
the 
OS1991 
is 
reset. 
The 
command 
sequence 
is 
shown 
in Figure 
5. 


SubKey 
Read 
The Sub key Read command 
is used to retrieve 
data 
from 
the 
selected 
subkey. 
Since 
the 
subkeys 
are 
secure, 
the 
correct 
password 
is required 
to access 
them. 
The sequence 
begins 
by reading 
the 10 field; 
the password 
is then written 
back. If the password 
is 
incorrect, 
the 
OS1991 
will 
transmit 
random 
data. 


Otherwise 
the data can be read from the subkey. 
The 
starting 
address 
is specified 
in the command 
word. 


Data can 
be continuously 
read 
until 
the end of the 
subkey 
is reached 
or until the OS1991 
is reset. The 
command 
sequence 
is shown in Figure 6. 


ERASEID,PASSWORD 
AND ENTIRE SECURE 
DATA FiElD 


I TERMINATE TRANSACTION I 


WRITE 8-BYTE 
PASSWORD 
OF THE 
SELECTED SUBKEY 


READ 
8-BYTE 
10 
FROM SELECTED 
SUBKEY 


WRITE 
8-BYTE 
PASSWORD OF THE 
SELECTED SUBKEY 


SCRATCHPADCOMMANDS 
The 54-byte readlwrite scratchpad of the 051991 is 
not password-protected. The scratchpad can be used 
to store unsecured data or it can be used to build up 
a data structure which can be verified and transferred 
to a secure subkey. The three commands that operate 
on the scratchpad are SCratchpadWrite, 5cratchpad 
Read, and Move Block. 


SCratch pad 
Write 
The 5cratchpad Write command is used to enter data 
into the scratchpad. The starting address for the write 
sequence is specified in the command word. 
Data 
can be continuously 
written 
until the end of the 
scratchpad is reached or until the 051991 is reset. 
The command sequence is shown in Figure 7. 


SCratch 
Read 
The 5cratchpad Read command is used to retrieve 
data from the scratchpad. The starting address is 
specified in the command word. Data can be continu- 
ously read until the end of the scratchpad is reached 
or until the 051991 is reset. The command sequence 
is shown in Figure 8. 


MOVE BLOCK 
The Move Block command is used to transfer speci- 
fied data blocks from the scratchpad to a selected 
sUbkey. 
This command might be used when data 
verification is required before storage in a secure 
subkey. Data can be transferred in single 8-byte 
blocks or a large 54-byte block. There are nine valid 
block selector codes that are used to specify which 
block is to be transferred (Figure 9). As a further 
precaution against accidental erasure of secure data, 
the 8-byte password of the destination must be en- 
tered. If the password does not match, the operation 
is terminated. After the block of data is transferred to 
the secure subkey, the original data in the corre- 
sponding block of the scratchpad is erased. The 
command sequence is shown in Figure 10. 


1-WIRE PROTOCOL 
The 1-Wire protocol defines the system as a single 
bus master system with single or mUltipleslaves. In all 
instances, the 051991 is a slave. The bus master is 
typically a microcontroller. The discussion of this 
protocol is broken down into two topics: hardware 
configuration and transaction sequence. For a more 
detailed protocol description, refer to Application Note 
23, ·Using the 1-Wire Protocol." 


READ DATA BITS FROM 
SCRATCHPAD 


BLOCK 
MOVE 
SELECTOR 
CODES 


Figure 9 


SCratchpad 
(11b) 


Byte 
Number 


63 
BLOCK? 


(DATA) 


BLOCK 6 


(DATA) 


BLOCK 5 


(DATA) 


BLOCK 4 


(DATA) 


BLOCK 3 


(DATA) 


BLOCK 2 


(DATA) 


BLOCK 1 


(PASSWORD) 


BLOCK 0 
(10) 


SelectorI:~~~) 
Codes 
4th 3rd 
2nd 1s1 


B3 96h 
919Bh 
624Ch 
6565h 


B396h 
6E64h 
90 B3h 
656511 


B369h 
9164h 
904Ch 
9A65h 
All 


BC99h 
Blocks 


9E94h 
7F 5Ah 
92 BCh 
5057h 
9595h 
517Fh 
56 56h 


4366h 
616Bh 
6043h 
6A6Ah 


4C 96h 
6E9Bh 
62B3h 
659Ah 


4C 69h 
919Bh 
624Ch 
9A9Ah 


4C69h 
6E64h 
90 B3h 
9A9Ah 


Hardware Configuration 
The 1-Wire bus has only a single line by definition; 
it is 
important 
that each device on the bus be able to drive it 
at the appropriate 
time. 
To facilitate 
this, each device 
attached to the 1-Wire bus must have open drain connec- 
tions. The DS1991 is an open drain part with an internal 
circuit equivalent 
to that shown in Figure 11. Ideally, the 
bus master should also be open drain; but if this is not 
feasible, two standard TTL pins can be tied together, one 
as an output and one as an input. 
When using a bus 
master with an open drain port, the bus requires a pull-up 
resistor 
at the 
master end of the bus. The system bus 
master circuit should be equivalent 
to the one shown in 
Figure 12. 
The value of the pUll-up resistor should be 
greaterthan5Kohms. 
If the pUll-up value is less, the bus 
may not be pulled to an adequately 
low state « 
0.6 volts). 


The idle state for the 1-Wire bus is high. If for any reason 
a transaction 
needs to be suspended, 
the bus MU5T be 
left in the idle state if the transaction 
is to resume. 
If this 
does not occur, 
and the bus is left low for more than 
480~5 all components 
on the bus will be reset. 


Transaction 
Sequence 
The protocol 
for accessing 
the 051991 
is as follows: 


Reset 
Presence 
Detect 
1-Wire Command 
Word 
Device 
Command 
Word 
Transaction/Data 
CRC 


Reset/Presence 
Detect 
• All transactions 
on 
the 
1- 
Wire 
bus 
begin 
with 
the reset 
sequence. 
The 
reset 
sequence 
is started 
by holding 
the data line low for 
480~5. The 051991 
is designed 
to be held in the reset 
state whenever 
it is not connected 
to the bus. 
When 
it is connected 
to the bus, the data line is pulled high; 
the part is taken out of reset and the part is ready to 
issue 
the 
presence 
detect. 


After 
detecting 
a high 
state 
on 
the 
data 
line, 
the 
051991 
waits 
15~ 
minimum 
and issues its presence 
detect. 
This presence 
detect is a low-going 
pulse that 
lasts a minimum 
of 6O~5. This response 
to the reset 
pulse lets the bus master know that the 051991 
is on 
the bus and is ready to operate. 
The presence 
detect 
helps the bus master 
to discriminate 
the communica- 
tion signals from noise, as the 051991 
is taken on and 
off the bus. Refer to the timing diagram 
in Figure 
13. 


After 
the 
051991 
has responded 
to the reset 
pulse 
with a presence 
detect, the bus master drives the bus 
to the 
idle 
state 
for a minimum 
of 
1~5. 
This 
1~5 
interval is like a frame sync. After each bit is transmitted 
on the bus, there is a frame strobe to sync up for the next 
transmission. 
Refer to Figure 13. 


ENTER MOVE BlOCK 
IN COMMAN> WORD 


TRANSFER SPECIRED 
SCRATCHPAD DATA BLOCKS 
TO SPECIFIED SUBKEY 


TBWINATE 
TRANSACTlON 


100 ohm 
MOSFET 


TTl 
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Port Pins 


tSYC -+! 
!+- 
IDLE 
STATE 
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BY HOST 
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. 
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of DS1991 


To data connection 
of 081991 


FIRST BIT OF 1-WIRE 
PROTOCOL 


~ 
PRESENCE DETECT 
DRIVEN BY 1-WIRE 
DEVICE 


1-Wire Command 
Word 
Once the bus master 
has detected 
a presence 
it can 
issue one of the four different 
1-Wire bus commands. 
A1l1-Wire commands 
are eight bits long. 
A list of these 
commands 
are as follows: 


CCh Pass Thru Mode 


This command saves time by allowing direct access 
to the OSl991 
without 
identifying 
it by ROM 10 
number. 
This command 
can only be used when 
there is a single slave on the bus. If more than one 
device is present there will be bus contention. 


33h 
Read ROM Data 


This command 
allows the bus master to read the 
OS1991's 
unique 
48-bit 
10 number 
and 
CRC. 
This 
command 
can only 
be used 
if there 
is a 
single 
OSl991 
on the bus. 
If more 
than one is 
present 
there 
will be bus contention. 


55h 
Match 
ROM Data 


This mode allows the bus master to single out a 
specific 
OS1991 
on 
a multidrop 
bus. 
The 
bus 
master 
selects 
the specific 
slave by the ROM 10 
number 
for the transaction. 
This command 
can 
be used with a single or multiple 
devices 
on the 
bus. 


FOh search 
ROM Data 


When a system is initially brought up, the bus master 
might not know the number or types of devices on 
the 
bus. 
By 
invoking 
the 
search 
ROM 
Oata 
command 
the bus master can, by process of elimi- 
nation, find the unique ROM data of all the devices 
on the bus. Once this is known, the bus master can 
then go back and read the device type that corre- 
sponds to each 10 number. 


The ROM search 
process 
is the repetition 
of a simple 
three-step 
routine: 
read a bit, read the complement 
of 
the same 
bit, then write the desired 
value of that bit. 


The bus master 
performs 
this simple 
three-step 
rou- 
tine on each bit of the ROM. 
After one complete 
pass, 
the bus master knows the contents 
of the ROM in one 
device. 
The bus is reset and the process 
is repeated 
again, selecting 
a different 
set of bit values. 
The bus 
master 
controls 
the search 
according 
to what values 
are written 
as select 
bits. 


The 
following 
example 
of the 
ROM 
search 
process 
assumes 
four 
different 
devices 
are connected 
to the 
same 
1-Wire bus. 
The ROM data of the four 
devices 
is as shown: 


ROM1 
ROM2 
ROM3 
ROM4 


00110101 
. 


10101010 
. 


11110101 
. 


000 10001... 


The search process 
is as follows: 


1) 
The 
bus 
master 
begins 
by resetting 
all devices 
present 
on the 
1-Wire bus. 


2) 
The bus master 
will then issue the Search 
ROM 
Oata command 
on the 
1-Wire bus. 


3) 
The bus master will issue a read command 
to all of 
the 
devices 
on 
the 
1-Wire 
bus. 
Each 
device 
will 
respond 
by placing 
the value 
of the first bit of their 
respective 
ROM data onto the 1-Wire bus. ROM1 and 
ROM4 will place a 0 onto the 1-Wire 
bus, i.e., pull it 
low. ROM2 and ROM3 will place a 1 onto the 1-Wire 
bus by allowing 
the line to stay high. The result is the 
logical 
ANO of all devices 
on the line; therefore 
the 
bus 
master 
sees 
a O. The 
bus 
master 
issues 
a 
second 
read command. 
Since the search 
ROM data 
command 
is being executed, 
all of the devices 
on the 
1-Wire bus respond 
to this second 
read command 
by 
placing the complement 
of the first bit of their respec- 
tive ROM data onto the 1-Wire bus. ROM1 and ROM4 
will place a 0 onto the 1-Wire, thus it will be pulled low. 
The bus master 
again 
observes 
a 0 for the comple- 
ment of the first ROM data 
bit. The 
bus master 
has 
determined 
that there are some devices 
on the 1-Wire 
bus that have a 0 in the first position 
and others 
that 
have a 1. 


4) 
The bus master writes a O. This deselects 
ROM2 
and 
ROM3 
for 
the 
remainder 
of this 
search 
pass, 


leaving 
only 
ROM1 
and 
ROM4 
connected 
to the 
1- 
Wire 
bus. 


5) 
The 
bus 
master 
performs 
two 
more 
reads 
and 
receives 
a 0 bit followed 
by a 1 bit. This indicates 
that 
all devices 
still coupled 
to the bus have O's as their 
second 
ROM data bit. 


6) The bus master then writes a 0 to keep both ROM1 
and 
ROM4 
coupled. 


7) 
The bus master executes 
two reads and receives 
two 0 bits. 
This indicates 
that both 1 bits and 0 bits 
exist as the third bit of the ROM data 
of the attached 
devices. 


8) 
The 
bus 
master 
writes 
a 0 bit. 
This 
deselects 
ROM1 
leaving 
ROM4 
as the 
only 
device 
still 
con- 
nected. 


9) 
The bus master 
reads the remainder 
of the ROM 
bits for ROM4 
and 
continues 
to access 
the 
part 
if 
desired. 
This completes 
the first pass 
and 
uniquely 
identifies one part on the 1-Wire bus. 


10) The bus master starts a new ROM search sequence 
by repeating steps 1 through 7. 


11) The 
bus 
master 
writes 
a 1 bit. This 
decouples 


ROM4, leaving only ROM1 still coupled. 


12) The bus master reads the remainder of the ROM bits 
for ROM1 and communicates 
to the underlying 
logic if 


desired. This completes 
the second ROM search pass, 
in which another of the ROMs was found. 


13) The 
bus 
master 
starts 
a new 
ROM 
search 
by 


repeating 
steps 1 through 3. 


14) The bus master writes a 1 bit. This deselects 
ROM 1 


and ROM4 for the remainder of this search pass, leaving 
only ROM2 and ROM3 coupled to the system. 


15) The bus master executes 
two read time slots and 


receives 
two zeros. 


16) The 
bus master 
writes 
a 0 bit. This 
decouples 


ROM3, and leaving only ROM2. 


17) The bus master reads the remainder of the ROM bits 
for ROM2 and communicates 
to the underlying 
logic if 
desired. This completes 
the third ROM search pass, in 


which another of the ROMs was found. 


18) The 
bus 
master 
starts 
a new 
ROM 
search 
by 


repeating 
steps 13 through 15. 


19) The 
bus master 
writes 
a 1 bit. This 
decouples 


ROM2, leaving only ROM3. 


20) The bus master reads the remainder of the ROM bits 
for ROM3 and communicates 
to the underlying 
logic if 
desired. This completes 
the fourth ROM search pass, in 


which another of the ROMs was found. 


1·WlRE 
WRITE TIM~NG Figure14 


t SYC -.! 
-~~----- 


WRITE 1 lll1\-1 


: 
~ 
~ 


tLOW1 


Note the following: 


The bus master learns the unique ID number (ROM data 
pattern) 
of one 
1-Wire device 
on each 
ROM Search 


operation. 
The time required to derive the part's unique 


IDis: 


960~ 
+ (8 + (3 + 64» 
X 6O~ 
= 12.96mS 


The bus master 
is therefore 
capable 
of identifying n 


different 
1-Wire devices per second. 


Additionally, 
the data obtained from the two reads of each 


set of three have the following 
interpretations: 


00 
- 
There are still devices attached which 
have conflicting 
bits in this position. 


01 
- 
All devices still coupled have a zero bit in 
this bit position. 


10 
- 
All devices still coupled have a one bit in 
this bit position. 


11 
- 
There are no devices active on the 1-Wire bus. 


Transmjtting/Recejving 
Data 
All communications 
on the 1-Wire bus begin 
with the 
reset and presence 
detect sequence. 
This sequence 


ensures the DS1991 is in the listening 
mode. 
The bus 
master must then transmit 
the 1-Wire command 
to the 


DS1991. 
To transmit 
the first bit of the 
1-Wire 
bus 


command 
word, the master 
pulls the bus low for 1~. 


This low-going edge informs the DS 1991 that the first bit 
is being sent. 
After 
1~S, the master 
does one of two 
things: 


1) Holds the line low for an additional 6O~ 
to output a 0 


(write a zero) or, 


------.: 


L 


t SYC ~ 
-:4~----- 
tSLOT 


WRITE 0 OIl \ 
rL 


i :-4------ 
t LOWO 
-------;.-: 
! 


tSYC 
~ 
;~ 
tSLOT 
llfl'U 
i~ 
! tsu 


1+-tRDV~ 
L 


llT!\__ 
! 


~ 


j tsu 


~tRDV4 


The state of the bus during this 6O~S time phase deter- 
mines the value of the bit. This is the frame sync men- 
tioned earlier. 
This process is repeated until all the 8 bits 
are transmitted. 
Refer to the timing diagram in Figure 14. 


The bus master 
now reads the family 
code identifier, 


followed by the data and a CRC. The read cycle is similar 
to the write cycle. It is started with the bus master pulling 
the bus low for 1~S. 
This informs 
the DS1991 
that it 
should have data on the bus no later than the 1~ 
from 
the falling edge. After the 1~, 
the bus master lets go of 
the bus and the DS1991 drives the bus. The slave must 
hold the data on the bus for an additional14~ 
minimum 
(59~ 
maximum). 
During the DS1991 holding time, the 
bus master reads the state of the bus. The bus master 
should read data from the bus within 15~ 
after the falling 
edge. 
The entire cycle time for one bit lasts a minimum 
of 60uS (120~S maximum) 
from the falling edge. At the 
end of the cycle, the bus master drives the bus high for 
1~. 
Again, this is like a frame sync for the next bit. This 
read sequence 
is repeated 
until all the data has been 
read. Seethe timing diagram in Figure 15 for details.lffor 
any reason the transaction 
needs to be terminated before 
all the data is read, the OS 1991 must be reset. 


CRC Generation 
To validate the transmitted data from the OS 1991, the bus 
master 
generates 
a CRC value from the data as it is 


L 


received. 
This generated value is compared 
to the value 
stored in the last eight bits of the OS 1991. The bus master 
computes 
the CRC over the 8-bit family code and all 48 
10 number data bits, but NOT over the stored CRC value 
itself. 
If the two CRC values match, the transmission 
is 
error-free . 


An example of how to generate the CRC using assembly 
language 
software 
is shown in Table 1. This assembly 
language code is written for the DS5000 Soft Microcon- 
troller. 
The procedure 
DO_CRC calculates 
thecumula- 
tive CRC of all the bytes passed to it in the accumulator. 
Note that the variable CRC needs to be initialized to zero 
before the procedure 
is executed. 
Each byte of the data 
is then placed in the accumulator 
and DO_CRC iscaJled 
to update the CRC variable. 
After all the data has been 
passed to DO_CRC, 
the variable 
CRC will contain the 
result. 
The equivalent 
polynomial 
function of this soft- 


ware routine is: 


For a detailed explanation 
of the CRC computation, 
see 
Application 
Note #27, ·Understanding 
and Using Cyclic 
Redundancy 
Checks with Dallas Semiconductor 
Touch 
Memory Products: 


DO_CRC: 
PUSH 
ACC 
; save 
the accumulator 


PUSH 
B 
; save the B register 


PUSH 
ACC 
; save 
bits to be shifted 


MeV 
B,#8 
; set shift = 8 bits 
, 
CRC_LOOP: 
XRL 
A,CRC 
; calculate 
CRC 


RRC 
A 
; move it to the carry 


MeV 
A,CRC 
; get the last CRC value 


JNC 
ZERO 
; skip if data = 0 


XRL 
A,#18H 
; update 
the CRC value 


, 
ZERO: 
RRC 
A 
; position 
the new CRC 


MeV 
CRC,A 
; store the new CRC 


POP 
ACC 
; get the remaining 
bits 


RR 
A 
; position 
the next bit 


PUSH 
ACC 
; save the remaining 
bits 


DJNZ 
B,CRC_LOOP 
; repeat 
for eight bits 


POP 
ACC 
; clean up the stack 


POP 
B 
; restore 
the B register 


POP 
ACC 
; restore 
the accumulator 


RET 


PHYSICAL 
SPECIACA 
TlONS 


Size 
Weight 
Humidity 
Altitude 
Expected 
Service 
Ufe 
DS1991L-F5 


See 
mechanical 
drawing 
3.3 gms (F5 package) 
90% RH at 5O"C 
10,000 
feet 


Safety 
The DS1991 contains 
a small battery which is a lithium type (DS1991L-F5). 
These 
parts should 
never 
be incinerated 
or exposed 
to fire. Contact 
the appropriate 
government 
agency 
for any special 
disposal 
precautions 
with 
regard 
to lithium-powered 
devices. 


ELECTRICAL 
SPECIACA 
TlONS 


ABSOLUTE 
MAXIMUM 
RATINGS· 


Voltage on any Pin Relative to Ground 
Operating 
Temperature 
Storage Temperature 


-0.5V to +7.0V 
-200C to +70"C 
-200C to +70"C 


• 
This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
outside 
those 
indicated in the operation sections of this specification 
is not implied. Exposure to absolute maximum rating conditions 
for eX1ended periods of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNITS 
NOTES 


Input 
Logic 
Low 
V1L 
-0.3 
0.2 
Volts 


Input Logic High 
V1H 
1.1 
6.0 
Volts 


Ouput Logic Low 
VOL 
0.4 
Volts 


@4mA 


Output Logic High 
VOH 
Vpup 
6.0 
Volts 
1,2 


Input 
Resistance 
R1 
500K 
Ohms 
3 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNITS 
NOTES 


Time Slot Period 
lsLOT 
60 
120 
~ 


Write 1 Low Time 
~OWI 
1 
15 
~ 


Write 0 Low Time 
~owo 
60 
120 
J.lS 


Read Data Valid 
~ov 
15 
~ 


Read Data Setup 
lsu 
1 
~ 
6 


Frame Sync 
lsvc 
1 
J.lS 


Reset Low Time 
~TL 
480 
J.lS 


Reset High Time 
~TH 
480 
J.lS 
5 


Presence 
Detect High 
lpOH 
15 
60 
J.lS 


Presence 
Detect Low 
lpOL 
60 
240 
J.lS 


NOTES 
1. 
All voltages 
are referenced 
to ground. 


2. 
Vpup=external pullup voltage to system supply. 


3. 
Input pulldown 
resistance 
to ground. 


4. 
A transaction 
is defined here as reading the entire scratch pad memory. 


5. 
An additional 
reset or communication 
sequence 
cannot begin until the reset high time has expired. 


6. 
Read data setup time refers to the time the host must pUll the 1-Wire pin low to read a bit. Data is guaranteed 
to be valid within 
1 J.lSof this falling edge and will remain valid for 14 J.lSminimum 
(15 ~ 
total from falling edge 
on 1-Wire). 


d 


0.232 c: 
(5.8MM) 


0.020 
0.014 
-.j 
(0.51MM) 


(O.36MM) 


0.682 


(17.3MM) 


0.642 


(16.31MM) 
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DALLAS 
SEMICONDUCTOR 


051992/051993 
1K-Bit/4K-Bit 
Touch Memory 
051994 
4K-Bit Plus Time Touch Memory 


• 4096 bits of read/write 
nonvolatile 
memory 
(081993 
and 081994) 


• 1024 bits of read/write 
nonvolatile 
memory 
(081992) 


• 256-bit 
scratchpad 
ensures 
integrity of data transfer 


• Memory partitioned 
into 256-bit 
pages for packetizing 
data 


• Data integrity assured with strict readlwrite 
protocols 


• Contains 
real time 
clock/calendar 
in binary 
format 
(081994) 


• Interval 
timer 
can 
automatically 
accumulate 
time 
when power is applied 
(081994) 


• Programmable 
cycle 
counter 
can 
accumulate 
the 
number of system 
power-<lrVoff 
cycles (081994) 


• Programmable 
alarms 
can be set to generate 
inter- 
rupts for interval 
timer, real time clock, 
and/or 
cycle 
counter 
(081994) 


• Write protect feature provides tamper-proof 
time data 
(081994) 


• Programmable 
expiration 
date that will limit access to 
8RAM 
and timekeeping 
(081994) 


• Clock 
accuracy 
is 
better 
than 
±1 
minute/month 
(081994) 


• Operating 
temperature 
range from -20·C 
to +70·C 


• Over 10 years of data retention 


• Electronic 
identification 
by momentary 
contact 


• Chip-based 
data carrier 
compactly 
stores 
informa- 
tion 


• Can be accessed 
while affixed to object 


• Economically 
communicates 
to host with a single digi- 
tal signal at 16.6K bits per second 


• 8tandard 
16 mm diameter 
and 1-wire protocol ensure 
compatibility 
with Touch Device family 


• Coin shape is self-aligning 
with mating receptacles 


• Durable 
stainless 
steel 
case 
resists 
environmental 
hazards 


• Unique, factory-lasered, 
48 bit serial number for ab- 
solute traceability 


• Easily attaches 
to objects 
using adhesive 
backing 
or 
snap-in 
flange, spring clip or magnetic 
holder 


• Presence detect signal announces 
connection 
to host 


----.; 5.89;+- 


0.36 -- 
-- -i-- 
0.51 
I] 
........................ 
'f 


CONTACTS 


Rim 
Inner Face 


Ground 


Data 


ACCESSORIES 


089092 
Touch Memory 
Probe, Hand=Grip 
or 
Panel Mount 


Touch Memory 
Key Ring Mount 


Touch Memory 
Clip 
8elf-$tick 
Adhesive 
Pad 


8urface 
Mount Retainer 


089093F 
089094F 


089096 


089098 


ORDERING 
INFORMATION 


081992L-F5 
10 year data retention, 
F5 package 


081993L-F5 
10 year data retention, 
F5package 
OS1994L-FS 
10 year data retention, 
F5 package 


DESCRIPTION 
The 0519921051993/051994 
Touch Memory 
(hereaf- 


ter referred 
to as 05199X) 
is a rugged read/write 
data 


carrier that acts as a localized database 
that can be eas- 
ily accessed 
with minimal 
hardware. 
The nonvolatile 


memory and optional timekeeping 
capability 
offer a sim- 


ple solution 
to storing 
and retrieving 
vital 
information 
pertaining 
to the object to which the Touch Memory is at- 


tached. 
Data is transferred 
serially via the 1-wire 
proto- 
col which requires only a single data lead and a ground 


return. 
The memory 
is organized 
into 25&-bit 
pages 


and data is first written 
into a page at a time using a 
25&-bit 
scratchpad 
then trasferred 
to memory 
for en- 
hanced data integrity. 
A 48-bit 
serial number is factory 


lasered 
into each 
05199X 
to provide 
a guaranteed 
unique 
identity 
which 
allows 
for absolute 
traceability. 


The durable MicroCan package 
is highly resistant to en- 
vironmental 
hazards such as dirt, moisture, 
and shock. 


Its compact 
coin-shaped 
profile 
is self-aligning 
with 


mating 
receptacles, 
allowing 
the 05199X 
to be easily 
used 
by human 
operators. 
Accessories 
permit 
the 
05 199X to be mounted on almost any surface including 
plastic 
key fobs, photo-IO 
badges 
and printed 
circuit 
boards. 
Applications 
include access control, work-in- 


progress 
tracking, 
electronic 
travelers, 
storage 
of cal- 
ibration 
constants, 
and debit tokens. 
With the optional 
timekeeping 
functions 
(051994), 
a real time clock/cal- 
endar, interval timer, cycle counter, and programmable 


interrupts 
are available 
in addition 
to the nonvolatile 
memory. 
The internal clock can be programmed 
to deny 


memory 
access 
based 
on absolute 
time/date, 
total 


elapsed 
time, or the number of accesses. 
These 
fea- 


tures 
allow the 051994 
to be used to create 
a stop- 


watch, alarm clock, time and date stamp, logbook, 
hour 
meter, calendar, 
system power cycle timer, interval tim- 


er, and event scheduler. 


OVERVIEW 
The 05199X 
has four main data components: 
1) 64-bit 
lasered 
ROM, 
2) 
256-bit 
scratchpad, 
3) 
102~it 


(051992) 
or 409&-bit 
(051993 
and 051994) 
5RAM, 


and 4) timekeeping 
registers 
(051994). 
The timekeep- 


ing section 
utilizes 
an on-chip 
oscillator 
that 
is con- 


nected to a 32.768 
kHz crystal. 
The 5RAM 
and time- 


keeping 
registers 
reside 
in one 
contiguous 
address 


space referred to hereafter as memory. 
All data is read 
and written 
least significant 
bit first. 


The 
memory 
functions 
will not be available 
until the 


ROM function 
protocol has been established. 
This pro- 


tocol is described 
in the ROM functions 
flow chart (Rg- 


ure 9). The master must first provide 
one of four ROM 
function 
commands: 
1) read ROM, 2) match 
ROM, 3) 
search ROM, or 4) skip ROM. After a ROM function se- 


quence 
has. been successfully 
executed, 
the memory 
functions 
are accessible 
and the master may then pro- 


vide anyone 
of the four memory 
function 
commands 
(Rgure6). 
. 
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PARASITE-POWERED 
CIRCUITRY 


PARASITE 
POWER 
The block diagram 
(Figure 1) shows the parasite-pow- 


ered circuitry. This circuitry ·steals" power whenever 
the 


I/O input is high. VO will provide sufficient power as long 
as the specified 
timing 
and voltage 
requirements 
are 


met. The advantages 
of parasite power are twe>-fold: 1) 


by parasiting 
off this input, lithium is conserved 
and 2) if 


the lithium is exhausted 
for an reason, the ROM may still 


be read normally. 


64-BIT LASER ED ROM 
Each DS199X 
contains 
a unique 
ROM code that is 64 


bits long. The first eight bits are a 1-wire family code. 


The next 48 bits are a unique serial number. The last 


eight bits are a CRC of the first 56 bits. (See Figure 2.) 


The 1-wire CRC is generated 
using a polynomial 
gener- 


ator consisting 
of a shift 
register 
and XOR gates 
as 


shown in Figure 3. The polynomial 
is X8 + X5 + X4 + 1. 


Additional 
information 
about 
the Dallas 
1-Wire 
Cyclic 


Redundancy 
Check 
is available 
in an application 
note 
entitled ·Understanding 
and Using Cyclic Redundancy 


Checks 
with 
Dallas 
Semiconductor 
Touch 
Memory 
Products". 


The shift register bits are initialized 
to zero. Then starl- 


ing with the least significant 
bit ofthe family code, one bit 


at a time is shifted in. After the 8th bit of the family code 


has been entered, then the serial number is entered. Af- 


ter the 48th bit of the serial number 
has been entered, 
the shift register contains 
the CRC value. Shifting in the 


eight bits of CRC should 
return the shift register 
to all 


zeros. 


04h 
• 
051994 
06h 
• 
051993 
08h 
• 
051992 


48-BIT 
UNIQUE 
NUMBER 


8 BITS 


~--o--o-yn=-------------- ~~~ 


OS19921OS1993/0S1994 


D51994 
MEMORY 
MAP Figure 
4a 


SCRATCHPAO {I 
PAGE 
NOTE: 
Each page is 32 bytes (256 bits). The hex values 
represent 
the starting 
address for each page or register. 


I 
PAGEl 
OOOOh 


1 
PAGE 
2 
0020h 
I 
PAGE 3 
0040h 


'1 
PAGE 4 
0060h 
I 
PAGES 
0080h 


I 
PAGE 
6 
OOAOh 
PAGE 
17 
TIMEKEEPiNG 
REGISTERS 
I 
PAGE 
7 
OOCOh 
0200h 
STATUS 
REGISTER 
I 
PAGE 
8 
OOEOh 
CONTROL 
REGISTER 
0201h 


MEMORY 
I 
PAGE 
9 
0100h 


I 


REAL-TIME 
0202h 


PAGE 
10 
0120h 
COUNTER 
REGISTERS 


I 
PAGE 
11 
0140h 
INTERVAL 
TIME 
0207h 


COUNTER 
REGISTERS 
I 
PAGE 
12 
0160h 
CYCLE 
020Ch 
I 
PAGE 
13 
0180h 
COUNTER 
REGISTERS 


I 
PAGE 
14 
01AOh 
REAL-TIME 
I 
0210h 
ALARM 
REGISTERS 
I 
PAGE 
15 
01COh 
INTERVAL 
TIME 
0215h 
I 


ALARM 
REGISTERS 
PAGE 
16 
01EOh 


I 
I 
PAGE 
17 
0200h 
CYCLE 
021Ah 
ALARM 
REGISTERS 


STATUS 
REGISTER 


7 
6 
5 
4 
3 
2 
0 


X 
X 
CCE 
ITE 
RTE 
CCF 
ITF 
RTF 
I 
0200h 


CONTROL 
REGISTER 


7 
6 
5 
4 
3 
2 
0 


I 
I :;~ 
I 


AUTO 
I 0201h 
DSEL 
MAN 
OSC 
RO 
WPC 
WPI 
WPR 


OS1992/0S1993/0S 
1994 
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SCRATCHPAO {I 
PAGE 
NOTE: Each page is 32 bytes (256 bits). The hex values 
represent 
the starting 
address for each page or register. 


1 
PAGEl 
OOOOh 


1 
PAGE 
2 
0020h 


1 
PAGE 3 
0040h 


I 
PAGE 4 
0060h 


I 
PAGES 
0080h 


I 
PAGE 6 
OOAOh 


I 
PAGE 7 
OOCOh 


I 
PAGES 
OOEOh 


MEMORY 
I 
PAGE 9 
0100h 


I 
PAGE 
10 
0120h 


I 
PAGE 
11 
0140h 


I 
PAGE 
12 
0160h 


I 
PAGE 
13 
0180h 


1 
PAGE 
14 
I- 
01AOh 


1 
PAGE 
15 
I 
01COh 


1 
PAGE 
16 
I 
01EOh 


SCRATCHPAO {I 
PAGE 
NOTE: 
Each page is 32 bytes (256 bits). The hex values 
represent 
the starting 
address for each page or register. 


I 
PAGE 
1 
OOOOh 
I 
PAGE 
2 
0020h 
MEMORY 
I 
PAGE 3 
0040h 


I 
PAGE 4 
0060h 


MEMORY 
The memory 
map in Figure 4 shows 
a 32-byte 
page 


called 
the 
scratchpad 
and additional 
32-byte 
pages 


called memory. The OS 1992 contains 
pages 1 though 4 


which make up the 1024-bit 
SRAM. 
The OS1993 and 


OS 1994 contain pages 1 through 
16 which make up the 


4096-bit 
SRAM. 
The OS1994 also contains 
page 17 


which 
has only 30 bytes that contain 
the timekeeping 


registers. 


The scratch pad is an additional 
page that acts as a buff- 
er when writing 
to memory. 
Data is first written 
to the 


scratch pad where itcan be read back. After the data has 


been verified, a copy scratch pad command 
will transfer 


the data to memory. This process insures data integrity 


when modifying 
the memory. 


TIMEKEEPING 
(OS1994) 
A 32,768 
Hz crystal oscillator 
is used as the time base 


for the timekeeping 
functions. 
The oscillator 
can be 


turned on or off by an enable 
bit in the control 
register. 
The oscillator 
must be on for the real time clock, interval 


timer, cycle counter 
and 1 Hz output to function. 


The timekeeping 
functions 
are double 
buffered. 
This 


feature allows the master to read time or count without 
the data changing 
while it is being read. To accomplish 


this, a snapshot 
of the counter 
data is transferred 
to 


holding registers which the user accesses. 
This occurs 


after the eighth bit of the Read Memory 
Function 
com- 


mand. 


Real-Time 
Clock 
The real-time 
clock 
is a 5-byte 
binary counter. 
It is in- 


cremented 
256 times per second. 
The least significant 


byte is a count 
of fractional 
seconds. 
The upper four 


bytes are a count of seconds. 
The real-time 
clock can 


accumulate 
136 years 
of seconds 
before 
rolling over. 


Time/date 
is represented 
by the number 
of seconds 


since a reference 
point which is determined 
by the user. 
For example, 
12:00A.M., 
January 
1, 1970 could be a 


reference 
point. 


Interval Timer 
The interval 
timer is a 5-byte binary counter. 
When en- 
abled, it is incremented 
256 times per second. The least 


significant 
byte is a count of fractional 
seconds. 
The in- 
terval timer can accumulate 
136 years of seconds 
be- 
fore rolling over. The interval timer has two modes of op- 
eration which are selected 
by the AUTO/MAN 
bit in the 


control register. 
In the auto mode, the interval 
timer will 


begin counting after the I/O line has been high for a peri- 


od of time determined 
by the OSEL bit in the control reg- 


ister. Similarly, the interval timer will stop counting 
after 


the I/O line has been low for a period of time determined 


by the OSEL bit. In the manual mode, time accumulation 


is controlled 
by the STOP/START 
bit in the control regis- 


ter. 


NOTE: 
For auto mode operation, 
the high level on the 


I/O pin must be greater 
than or equal to 2.1 volts. 


Cycle Counter 
The cycle counter 
is a 4-byte 
binary 
counter. 
It incre- 


ments after the falling edge of the I/O line if the appropri- 
ate I/O line timing has been met. This timing is selected 


by the OSEL bit in the control 
register. 
(See 
"Status/ 


Control" 
section). 


NOTE: 
For cycle counter 
operation, 
the high level on 


the I/O pin must be greater 
than or equal to 2.1 volts. 


Alarm Registers 
The alarm registers 
for the real-time 
clock, interval 
tim- 


er, and cycle counter 
all operate 
in the same manner. 


When the value of a given counter equals the value in its 


associated 
alarm register, 
the appropriate 
flag bit is set 


in the status register. 
If the corresponding 
interrupt 
en- 


able bit( s) in the status register is set, an interrupt 
is gen- 


erated. If a counter and its associated 
alarm register are 


write protected when an alarm occurs, access to the de- 
vice 
becomes 
limited. 
(See 
"StatuS/Control", 
"Inter- 


rupts", and the "Programmable 
Expiration" 
sections.) 


STATUS/CONTROL 
REGISTERS 
(DS1994) 
The status and control registers are the first two bytes of 


page 17 (see "Memory 
Map", Figure 4). 


Don't care bits 
Read Only 


01 ffiFI 
R~-'m •• ~._ 
~ 


1 
ITF 
Interval timer alarm flag 


2 
CCF 
Cycle counter alarm flag 


When a given alarm occurs, 
the corresponding 
alarm 
flag is set to a logic 1. The alarm flag(s) 
is cleared 
by 
reading the status register. 


31 R1£I R~-'m. ;."'m~00",,' 


4 
: 
Interval timer interrupt enable 


5 
vv" 
Cycle counter interrupt enable 


Writing any of the interrupt enable bits to a logic 0 will al- 
Iowan 
interrupt condition 
to be generated 
when its cor- 
responding 
alarm flag is set (see "Interrupts" 
section). 


o rPRI WrlI.- 
"•••.•m. """'""'.~ 
..,. 
•••• 


1 
WPI 
Write protect interval timer/alarm registers 


2 
WPC 
Write protect cycle counter/alann registers 


Setting 
a write protect 
bit to a logic 1 will permanently 
write protect the corresponding 
counter 
and alarm reg- 
isters, 
all write protect 
bits, and 
additional 
bits in the 


control register. The write protect bits can not be written 
in a normal manner 
(see "Write Protect/Programmable 
Expiration" 
section). 


3~ 
ReadOnly 


If a programmable 
expiration 
occurs and the read only 
bit is set to a logic 1, then the OS 199210S 199310S 1994 


becomes 
read only. 
If a programmable 
expiration 
oc- 
curs and the read only bit is a logic 0, then only the 54-bit 


lasered ROM can be accessed 
(see "Write Protect/Pro- 


grammable 
Expiration" 
section). 


41 Osci 
Oscillator Enable 


This bit controls the crystal oscillator. When set to a logic 


1, the oscillator 
will start operation. 
When the oscillator 


bit is a logic 0, the oscillator 
will stop. 


5 I AUTO!OOrn I Automat~ 
Mode 


When this bit is set to a logic 1, the interval timer is in au- 
tomatic mode. In this mode, the interval timer is enabled 


by the I/O line. When this bit is set to a logic 0, the inter- 
val timer is in manual mode. In this mode the interval tim- 
er is enabled 
by the STOP/START 
bit. 


61 
STOpm 
I StopiSUiit (in Manual Mode) 


If the interval timer is in manual mode, the interval timer 


will start counting when this bit is set to a logic 0 and will 
stop counting when set to a logic 1. If the interval timer is 
in automatic 
mode, this bit has no effect. 


7 IDSELI 
Delay Select Bit 


This bit selects the delay that it takes for the cycle count- 
er and the interval timer (in auto mode) to see a transi- 


tion on the I/O line. When this bit is set to a logic 1, the 
delay time is 123 ± 2 ms. This delay allows communica- 
tion on the I/O line without starting or stopping the inter- 
val timer and without 
incrementing 
the cycle counter. 


When this bit is set to a logic 0, the delay time is 3.5 ±0.5 
ms. 


MEMORY 
FUNCTION 
COMMANDS 
The "Memory 
Function Flow Chart" (Figure 6) describes 


the protocols 
necessary 
for accessing 
the memory. 
An 
example follows the flowchart. 
Three address registers 


ADDRESS 
REGISTERS 
Rgure 5 


7 
6 
5 
4 
3 
2 
0 


TARGET 
ADDRESS 
(TAl) I 
T7 
T6 
T5 
T4 
T3 
T2 
T1 
TO 


TARGET 
ADDRESS 
(TA2) I 
T15 
T14 
T13 
T12 
Tll 
T10 
T9 
T8 


ENDING 
ADDRESS 
WITH I 
AA 
OF 
PF 
E4 
E3 
E2 
El 
EO 
DATA STATUS 
(EIS) 
(READ 
ONLY) 


are provided 
as shown 
in Figure 5. The first two regis- 


ters represent 
a 16-bit target address 
(TA1, TA2). The 
third register is the ending offset/data 
status byte (El5). 


The target 
address 
points to a unique byte location 
in 


memory. The first five bits of the target address 
(T4:TO) 


represent 
the byte offset within a page. This byte offset 


points to one of 32 possible byte locations within a given 
page. For instance, 
OOOOObpoints to the first byte of a 


Write Scratch pad Command 
[OFh] 
After issuing the write scratchpad 
command, 
the user 


must first provide the 2-byte target address, followed by 
the data to be written to the scratchpad. 
The data will be 


written 
to the 
scratchpad 
starting 
at the 
byte 
offset 


(T4:TO). The ending offset (E4: EO)will be the byte offset 
at which the host stops writing data. The maximum 
end- 


ing offset is 11111b (31d). If the host attempts 
to write 
data past this maximum 
offset, the overflow 
flag (OF) 
will be set and the remaining 
data will be ignored. 
If the 
user writes an incomplete 
byte and an overflow 
has not 
occurred, 
the partial byte flag (PF) will be set. 


Read Scratch pad Command 
[AAh] 
This command 
may be used to verify scratchpad 
data 
and target 
address. 
After issuing the read scratchpad 
command, 
the user may begin reading. 
The first 
two 
bytes will be the target address. The next byte will be the 
ending 
offset/data 
status 
byte 
(El5) 
followed 
by the 
scratch pad data beginning 
at the byte offset (T 4: TO). 


The user may read data until the end of the scratchpad 
after which the data read will be all logic 1's. 


Copy Scratch pad [55h] 
This command 
is used to copy data from the scratchpad 


to memory. 
After 
issuing 
the 
copy 
scratchpad 
com- 


mand. the user must provide a 3-byte authorization 
pat- 
tern. This pattern must exactly match the data contained 


page where as 11111b would point to the last byte of a 


page. 


The third register (El5) 
is a read only register. The first 
five bits (E4: EO)ofthis register are called the ending off- 


set. The ending offset is a byte offset within a page (1 of 


32 bytes). Bit 5 (PF) is the partial byte flag. Bit 6 (OF) is 


the overflow 
flag. 
Bit 7 (AA) 
is the authorization 
ac- 


cepted flag. 


in the three address registers (TA1, TA2, El5, in that or- 


der). If the pattern matches, 
the AA (Authorization 
Ac- 
cepted) flag will be set and the copy will begin. 
A logic 0 


will be transmitted 
after the data has been copied until a 
reset pulse is issued by the user. Any attempt 
to reset 


the part will be ignored 
while the copy is in progress. 
Copy typically takes 30 J.LS. 


The data to be copied 
is determined 
by the three ad- 


dress 
registers. 
The scratchpad 
data from the begin- 
ning offset through 
the ending offset, will be copied to 


memory, starting at the target address. 
Anywhere 
from 
2 to 32 bytes may be copied to memory 
with this com- 


mand. Whole bytes are copied even if only partially writ- ifI 
ten. The AA flag will be cleared only by executing 
a write 
scratchpad 
command. 


Read Memory 
[FOh] 
The read memory 
command 
may be used to read the 
entire 
memory. 
After 
issuing 
the command, 
the user 


must provide 
the 2-byte target 
address. 
After the two 
bytes, the user reads data beginning 
from the target ad- 


dress 
and may continue 
until the end 
of memory. 
at 
which point logic 1's will be read. It is importantto 
realize 
that the target address registers will contain the address 


provided. 
The ending 
offset/data 
status 
byte 
is unaf- 
fected. 


MEMORY 
FUNCTION 
EXAMPLES 


Example: 
Write two data bytes to memory locations 0026h and 0027h (the seventh and eighth bytes of page 2). Read 
entire memory. 


MASTER 
MODE 
DATA (LSB 
FIRST) 
COMMENTS 


TX 
Reset 
Reset pulse (480-960~) 


RX 
Presence 
Presence 
pulse 


TX 
CCh 
Issue "skip ROM" command 


TX 
OFh 
Issue "write scratchpad" 
command 


TX 
26h 
TA1, beginning 
offset=6 


TX 
OOh 
TA2,address=OO26h 


TX 
<2 data bytes> 
Write 2 bytes of data to scratchpad 


TX 
Reset 
Reset pulse 


RX 
Presence 
Presence 
pulse 


TX 
CCh 
Issue "skip ROM" command 


TX 
AAh 
Issue "read scratchpad" 
command 


RX 
26h 
Read TA 1, beginning 
offset=6 


RX 
OOh 
Read TA2, address=OO26h 


RX 
07h 
Read El8, ending offset=7, flags=O 


RX 
<2 data bytes> 
Read scratchpad 
data and verify 


TX 
Reset 
Reset pulse 


RX 
Presence 
Presence 
pulse 


TX 
CCh 
Issue "skip ROM" command 


TX 
55h 
Issue "copy scratchpad" 
command 


TX 
26h 
TA1 


} 
AUTHORIZATiON 
CODE 
TX 
OOh 
TA2 


TX 
07h 
El8 


TX 
Reset 
Reset pulse 


RX 
Presence 
Presence 
pulse 


TX 
CCh 
Issue "skip ROM" command 


TX 
FOh 
Issue "read memory" command 


TX 
OOh 
TA1, beginning 
offset=O 


TX 
OOh 
TA2,address=OOOOh 


RX 
<128 bytes (081992» 
Read entire memory 
<512 bytes (081993» 
<542 bytes (081994» 


TX 
Reset 
Reset pulse 


RX 
Presence 
Presence 
pulse, done 


WRITE 
PROTECTIPROGRAMMABLE 
EXPIRATION 
(DS1994) 
The write 
protect 
bits 
(WPR, 
WPI, 
WPC) 
provide 
a 


means of write protecting 
the timekeeping 
data and lim- 


iting access to the OS1994 when an alarm occurs (pro- 


grammable 
expiration). 


The write protect bits may not be written by performing 
a 
single 
copy 
scratchpad 
command. 
Instead, 
to write 


these bits, the copy scratchpad 
command 
must be per- 


formed three times. 
Please note that the AA bit will set, 
as expected, 
after the first copy command 
is successful- 


Iyexecuted. 
Therefore, 
the authorization 
pattern for the 
second 
and third copy command 
should 
have this bit 
set. 
The read scratchpad 
command 
may be used to 
verify the authorization 
pattern. 


The write protect bits, once set, permanently 
write pro- 


tect their corresponding 
counter and alarm registers, 
all 


write 
protect 
bits, and certain 
control 
register 
bits as 
shown in Figure 7. The time/count 
registers 
will contin- 


ue to count if the oscillator is enabled. 
Ifthe user wishes 


to set more than one write protect bit, the user must set 


them at the same time. 
Once a write protect bit is set it 
cannot be undone, and the remaining 
write protect bits, 


if not set, cannot be set. 


The programmable 
expiration 
takes place when one or 


more write protect bits have been set and a correspond- 
ing alarm occurs. 
Ifthe RO (read only) bit is set, only the 


read scratch and read memory function 
commands 
are 


available. 
Ifthe RO bit is a logic "0", no memory function 
commands 
are available. 
The ROM functions 
are al- 


ways available. 


WRITE 
PROTECT 
BIT SET: 
WPR 
WPI 
WPC 


Data Protected 
from 
Real Time Clock 
Interval Timer 
Cycle Counter 
User Modification: 
Real Time Alarm 
Interval Time Alarm 
Cycle Counter 
Alarm 


WPR 
WPR 
WPR 


WPI 
WPI 
WPI 
WPC 
WPC 
WPC 
RO 
RO 
RO 
OSC· 
OSC· 
OSC· 


STOP/START" 
OSEL 
AUTO/MAN 


• 
Becomes 
write "1" only, Le., once written to a logic "1", may not be written back to a logic "0" . 


•• 
Forced to a logic "0". 


1-WIRE BUS SYSTEM 
The 1-wire bus is a system which has a single bus mas- 
ter 
and 
one 
or more 
slaves. 
In most 
instances 
the 


OS 199X behaves 
as a slave. The exception 
is when the 


OS1994 
generates 
an interrupt 
due to a timekeeping 
alarm. The discussion 
ofthis bus system is broken down 


into three topics: 
hardware 
configuration, 
transaction 
sequence, 
and 1-wire signalling 
(signal types and tim- 


ing). 


HARDWARE 
CONFIGURATION 
The 1-wire bus has only a single line by definition; 
it is 


important 
that each device on the bus be able to drive it 


at the appropriate 
time. To facilitate this, each device at- 
tached 
to the 
1-wire 
bus 
must 
have 
open 
drain 
or 
3-state 
outputs. The 1-wire port of the OS 199X is open 


drain with an internal circuit equivalent 
to that shown in 
Figure 8. A multidrop 
bus consists 
of a 1-wire 
bus with 
multiple 
slaves attached. 
The 1-wire bus has a maxi- 


mum data rate of 16.61<bits per second and requires 
a 


pUll-up resistor of approximately 
5Kn. 


The idle state for the 1-wire bus is high. If for any reason 
a transaction 
needs to be suspended, 
the bus MUST be 


left in the idle state if the transaction 
is to resume. 
If this 
does not occur and the bus is left low for more than 480 


~S, all components 
on the bus will be reset. 


HARDWARE 
CONFIGURATION 
Figure 
8 


BUS MASTER 
vcc 
DS199X 
1-WIRE 
PORT 


4.7K1l 
1/0 
Rx 


[ 
] 


5flA t 
y- 


Rx= RECEIVE 
Typ. 


Tx = TRANSMIT 
1000HM 
- 
MOSFET 


TRANSACTION 
SEQUENCE 


The protocol 
for accessing 
the DS199X 
via the 1-wire 


port is as follows: 


• Memory 
Function Command 


• Transaction/Data 


INITIALIZATION 
All transactions 
on the 1-wire bus begin with an initial- 


ization sequence. 
The initialization 
sequence 
consists 


of a reset pulse transmitted 
by the bus master followed 


by presence 
pulse(s) 
transmitted 
by the slave(s). 


The presence 
pulse lets the bus master know that the 


OS 199X is on the bus and is ready to operate. 
For more 


details, 
see the "1-Wire Signalling" 
section. 


ROM FUNCTION 
COMMANDS 


Once the bus master has detected 
a presence, 
it can is- 
sue one of the four ROM function 
commands. 
All ROM 


function 
commands 
are eight bits long. A list of these 


commands 
follows 
(refer to flowchart 
in Figure 9): 


Read ROM [33h] 
This 
command 
allows 
the 
bus 
master 
to 
read 
the 


DS199X's 
8-bit family 
code, unique 
48-bit serial num- 


ber, and 8-bit CRC. This command 
can only be used if 


there is a single 
DS199X 
on the bus. If more than one 


slave is present 
on the bus, a data collision 
will occur 


when all slaves try to transmit 
at the same time (open 


drain will produce 
a wired-AND 
result). 


Match ROM [55h] 
The match 
ROM command, 
followed 
by a 64-bit ROM 


sequence, 
allows the bus master to address 
a spedfic 


DS199X 
on a multidrop 
bus. Only the DS199Xthat 
ex- 


actly matches the 64-bit ROM sequence 
will respond to 
the following 
memory function command. 
All slaves that 


do not match the 64-bit ROM sequence 
will wait for a re- 


set pulse. This command 
can be used with a single or 


multiple devices 
on the bus . 


Skip ROM [CCh] 
This command 
can save time in a single drop bus sys- 


tem by allowing 
the bus master to access the memory 


functions 
without 
providing 
the 
64-bit 
ROM 
code. 
If 


more than one slave is present 
on the bus and a read 


command 
is issued following 
the Skip ROM command, 


data collision 
will occur on the bus as multiple 
slaves 


transmit simultaneously 
(open drain pull-downs 
will pro- 


duce a wire-AND 
result). 


Search ROM [FOh] 
When 
a system 
is initially brought 
up, the bus master 


might not know the number of devices on the 1-wire bus 
or their 64-bit ROM codes. The search 
ROM command 


allows the bus master to use a process of elimination 
to 


identify the 64-bit ROM codes of all slave devices on the 


bus. 


Example 
of a ROM Search 
The ROM search 
process 
is the repetition 
of a simple 


3-step routine: read a bit, read the complement 
of the bit, 


then write the desired 
value of that bit. The bus master 


performs 
this simple, 3-step 
routine 
on each bit of the 


ROM. After one complete 
pass, the bus master knows 


the contents 
of the ROM in one device. 
The remaining 


number of devices and their ROM codes may be identi- 
fied by additional 
passes. 


The following 
example 
of the ROM search process 
as- 
sumes four different devices are connected 
to the same 


1-wire 
bus. The 
ROM data of the four devices 
is as 
shown: 


ROM1 
ROM2 


ROM3 
ROM4 


00110101... 


10101010 
. 


11110101 
. 


00010001 
. 


1. 
The bus master begins the initialization 
sequence 
by 
issuing a reset pulse. The slave devices 
respond by 
issuing simultaneous 
presence 
pulses. 


2. 
The 
bus master 
will then 
issue 
the search 
ROM 
command 
on the 1-wire bus. 


3. 
The bus master 
reads a bit from the 1-wire 
bus. 
Each device will respond by placing the value of the 
first bit of their respective 
ROM data onto the 1-wire 
bus. ROM1 and ROM4willpiaceaOontothe 
1-wire 
bus, i.e., pull it low. ROM2 and ROM3 will place a 1 
onto the 1-wire 
bus by allowing the line to stay high. 


The result is the logical AND of all devices 
on the 


line, therefore 
the bus master 
sees a O. The bus 
master 
reads 
another 
bit. Since 
the search 
ROM 
data command 
is being executed, 
all of the devices 
on the 1-wire 
bus respond 
to this second 
read by 
placing the complement 
ofthefirst 
bit of their respec- 


tive 
ROM data onto the 
1-wire 
bus. 
ROM1 
and 
ROM4 will place a 1 onto the 1-wire, 
allowing 
the 
line to stay high. 
ROM2 and ROMS will place a 0 
onto the 1-wire, 
thus it will be pulled low. 
The bus 
master again observes 
a 0 for the complement 
of the 
first ROM data bit. The bus master has determined 
that there are some devices 
on the 1-wire 
bus that 
have a 0 in the first position 
and others that have a 
1. 


The data obtained 
from the two reads of the 3-step 


routine have the fo/lowing 
interpretations: 


00 
- 
There are still devices 
attached 
which have 
conflicting 
bits in this position. 


01 
- 
All devices still coupled have a Obitinthis 
bit 
position. 


10 
- 
All devices still coupled have a 1 bit in this bit 
position. 


11 
- 
There are no devices attached to the 1-wire 
bus. 


4. 
The bus master 
writes 
a O. This deselects 
ROM2 
and ROMS for the remainder 
of this search 
pass, 


leaving 
only 
ROM1 
and 
ROM4 
connected 
to the 
1-wire bus. 


5. 
The bus master 
performs 
two more reads and re- 


ceives a 0 bit followed 
by a 1 bit. This indicates 
that 
all devices 
still coupled to the bus have O's as their 
second 
ROM data bit. 


6. 
The bus master then writes a 0 to keep both ROM1 
and ROM4 coupled. 


7. 
The bus master 
executes 
two reads and receives 
two 0 bits. This indicates 
that both 1 bits and 0 bits 
exist as the third bit of the ROM data of the attached 
devices. 


8. 
The bus master writes a 0 bit. This deselects 
ROM 1 
leaving 
ROM4 as the only device 
still connected. 


9. 
The bus master reads the remainder 
of the ROM bits 
for ROM4 
and continues 
to access 
the part if de- 


sired. This 
completes 
the first pass 
and 
uniquely 
identifies 
one part on the 1-wire bus. 


10. The bus master starts a new ROM search sequence 
by repeating 
steps 1 through 
7. 


11. The 
bus 
master 
writes 
a 1 bit. 
This 
decouples 
ROM4, leaving only ROM1 still coupled. 


12. The bus master reads the remainder 
of the ROM bits 
for ROM1 and communicates 
to the underlying 
logic 
if desired. 
This completes 
the second 
ROM search 
pass, in which 
another of the ROMs was found. 


13. The bus master starts a new ROM search by repeat- 
ing steps 1 through 3. 


14. The bus master writes a 1 bit. This deselects 
ROM1 
and ROM4 for the remainder 
of this search 
pass, 
leaving only ROM2 and ROM3 coupled 
to the sys- 


tem. 


15. The bus master executes two read time slots and re- 


ceives two zeros. 


16. The 
bus 
master 
writes 
a 0 bit. 
This 
decouples 
ROM3, and leaving only ROM2. 


DSl99XTx 
SERIAL NUMBER 
6 BYTES 


DSl99X Tx 
PRESENCE 
PlA.SE 


DS19921DS1993JDS1994 
pass,.ln 
which another 
ot the RUMS was touna. 


18. The bus master starts a new ROM search by repeat- 


ing steps 13 through 
15. 


19. The 
bus 
master 
writes 
a 1 bit. 
This 
decouples 
ROM2, 
leaving only ROM3. 


20. The bus master reads the remainder 
of the ROM bits 
for ROM3 and communicates 
to the underlying 
logic 
if desired. 
This completes 
the fourth 
ROM search 
pass. in which another 
of the ROMs was found. 


At this point, the bus master 
repeats 
the process 
de- 
scribed 
above 
to determine 
the ROM code of the re- 
maining 
devices 
on the 1-wire bus. 


The bus master learns the unique 10 number(ROM 
data 


pattern) of one 1-wire device on each ROM Search op- 


eration. 
The time required 
to derive 
the part's unique 
ROM code is: 


The bus master is therefore 
capable of identifying 
75 dif- 
ferent 
1-wire devices 
per second. 


I/O SIGNALLING 
The DS199X 
requires 
strict protocols 
to insure data in- 
tegrity. The protocol 
consists 
of seven types of signaJ- 


The initialization 
sequence 
required 
to begin any com- 


municationwith 
the DS199X is shown in Figure 10. Are- 


set pulse followed 
by a presence 
pulse 
indicates 
the 
DS199X is ready to send or receive data given the cor- 


rect ROM command 
and memory 
function 
command. 


The bus master transmits 
(T x) a reset pulse ( a low sig- 
nal for a minimum 
of 480 
~s). The bus master then re- 


leases the line and goes into receive 
mode (Rx). The 
1-wire bus is pulled to a high state via the 5K pull-up re- 
sistor. After detecting 
the rising edge on the 1/0 pin, the 
DS199X 
waits 
15-60 ~s and then transmits 
the pres- 


ence pulse (a low signal for 60 - 240 ~). 
There are spe- 
cial conditions 
if interrupts 
are enabled 
where 
the bus 
master must check the state of the 1-wire bus after be- 


ing in the Rx mode for 480 ~s. These conditions 
will be 
discussed 
in the "Interrupt" 
section. 


READIWRITE 
TIME SLOTS 
The definitions 
of write and read time slots are illustrated 
in Figure 
11. All time slots are initiated 
by the master 
driving the 1/0 line low. The falling edge of the 1/0 line 


synchronizes 
the DS199X 
to the master by triggering 
a 
delay circuit in the OS 199X. During write time slots, the 
delay circuit determines 
when the OS 199X will sample 
the 1/0 line. For a "read 0" time slot, the delay circuit de- 
termines how long the OS 199X will hold the 1/0 line low. 


:} 
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. MAX 


t_ 


TlNrr 
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Figure 
12 shows 
that 
the 
sum 
of T INIT, TRC, and 


T SAMPLE must be less than 1~. 
Figure 13 shows that 


system 
timing 
margin 
is maximized 
by keeping 
TINIT 


·.·•••••• 
M~$~I\M~t,~•·•.••• 
}t ••••••••••.• 
1 


and TRCas small as possible and by locating the master 
sample time towards 
the end of the 1~ 
period. 


:::~V.~M~~ 
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Interrupts 
(DS1994) 
An interrupt condition begins whenever 
any alarm flag is 


set and the flag's corresponding 
interrupt bit is enabled. 


The interrupt condition 
ceases when the alarm flags are 


cleared 
(Le., the flags are read) or if the corresponding 


interrupt 
enable bit(s) is disabled. 


On the 1-wire port, the OS 1994 responds, 
in general, 
by 
driving the I/O pin low for an extended 
period of time and 


then releasing. The interrupt condition 
may produce two 


types of interrupts 
on the 1-wire port. 
A type 1 interrupt 


(Figure 
14) occurs only when I/O is high and there has 


been no communication 
(Le., there has not been a fai- 


ling edge on I/O since the last presence 
pulse). 
If this is 


the case, I/O is driven low for a period of 960 ~ 
to 3840 


Iii 
•• 


~ 
as soon as an interrupt condition 
begins. A presence 


pulse will follow the interrupt 
pulse. 


A type 2 interrupt (Figure 17) occurs if the host issues a 
reset pulse and an interrupt 
condition 
exists when the 


host releases the reset. If this is the case, I/O is driven 


low for an additional 
period of time, extending 
the reset 


pulse to a total period of 960 ~ 
to 4800 ~. 
A presence 


pulse will follow the interrupt pulse. As long as the inter- 
rupt condition 
exists, the type 2 interrupt 
will occur with 


every reset pulse. 


NOTE: 
If the interrupt 
condition 
begins during commu- 


nication, a type 1 interrupt will not be issued. 
However, 


type 2 interrupts 
will occur during resets as expected. 


Special Case B (Figure 16): If an interrupt condition 
ex- 


ists while 
the 
parasite-powered 
circuitry 
is powered 


down (i.e., VO has been low for ~ 1s), a type 1 interrupt 
will occur after the first presence 
pulse following 
VO go- 


ing high, just as in Special 
Case A. 


Special Case A (Figure 15): Ifthe interrupt condition be- 


gins during a presence 
pulse, the type 1 interrupt will be 


postponed 
until the presence 
pulse is over and VO is a 


logic 1. 


I 
INTERRUPT 
I 
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PHYSICAL SPECIFICATIONS 
Size 
Weight 
Humidity 
Altitude 
Expected 
Service 
Life 
Safety 


See mechanical 
drawing 
3.3 grams 
(F5 package) 
90% RH at 50°C 
10,000 feet 
10 years at 25°C 
The 
DS199X 
contains 
a small battery 
which 
is a lithium 
type. These parts should never be incinerated 
or exposed 
to fire. 
Contact 
the appropriate 
Government 
agency 
for 
any special 
disposal 
precautions 
with regard 
to lithium- 


powered 
devices. 
ABSOLUTE MAXIMUM RATINGS· 
Voltage on any Pin Relative to Ground 
Operating 
Temperature 
Storage 
Temperature 


-0.5V to +7.0V 
-20°C 
to 70°C 
-20°C to +70°C 


• This is a stress rating only and functional 
operation 
of the device at these or any other conditions 
outside those 
indicated 
in the operation 
sections 
of this specification 
is not implied. 
Exposure 
to absolute 
maximum 
rating 
conditions 
for extended 
periods 
of time may affect 
reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Logic 1 
VIH 
2.2 
Vcc +0.3 
V 
1 


Logic 0 
VIL 
-0.3 
+0.8 
V 
1 


Output Logic Low @ 1 mA 
VOL 
0.4 
V 
1 


Output Logic High 
VOH 
Vpup 
6.0 
V 
1,2 


CAPACITANCE 


PARAMETER 


I/O (1-Wire) 


SYMBOL 


CIN/OUT 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


lime 
Slot 
tSLOT 
60 
120 
J.1S 


Write 1 Low lime 
\.OWl 
1 
15 
J.1S 


Write 0 Low lime 
\.owo 
60 
120 
J.1S 


Read Data Valid 
tROY 
15 
J.1S 


Read Data Setup 
tsu 
1 
J.1S 
5 


Interrupt 
tiNT 
960 
4800 
J.1S 
8 


Recovery 
lime 
tREC 
1 
J.1S 


Reset Time High 
tRSTH 
480 
J.1S 
4 


Reset Time Low 
tRSTL 
480 
960 
J.1S 
7 


Presence 
Detect High 
tpOHIGH 
15 
60 
J.1S 


Presence 
Detect Low 
tPOLOW 
60 
240 
J.1S 


NOTES 


1. All voltages 
are referenced 
to ground. 


2. Vpup = external 
pull-up 
voltage. 


3. Input load is to ground. 


4. An additional 
reset or communication 
sequence 
cannot begin until the reset high time has expired. 


5. Read data setup time refers to the time the host must pull the 1-wire 
bus low to read a bit. 
Data is guaranteed 
to be valid within 
1 ~s of this falling edge and will remain valid for 14 ~ 
minimum. 
(15 ~ 
total from falling edge 
on 1-wire 
bus.) 


6. Capacitance 
on the 110 pin could be 800 pF when power is first applied. 
If a 5K resistor 
is used to pull-up the 
I/O line to Vcc. 5 ~ 
after power 
has been applied. the parasite 
capacitance 
will not affect normal communica- 
tions. 


7. OS 1994 requires 
a maximum 
low time for a reset pulse of 960 ~ 
because 
of the possibility 
of an interrupt 
oc- 
curing. 


8. OS1994 only. 


1-WIRE WRITE ONE TIME SLOT 
Figure 18 
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1-WIRE WRITE ZERO TIME SLOT 
Figure 19 
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1-WIRE READ TIME SLOTS 
Figure 20 
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DALLAS 
SEMICONDUCTOR 


052223/052224 
EconoRAM 


- 052223 has 256-bit 5RAM 


- 052224 has 32-bit ROM, 224-bil 5RAM 


• Reduces control, address and data interface to a 
single pin 


• Each 052224 32-bit ROM is factory-Iasered with a 
unique serial number 


• Minimaloperating power:45 nanocoulombsper trans- 
action @1.5V typical 


• Less than 15nA standby current at 
25°C 


• Nonvolatile data retention easily achieved via low- 
cost alkaline batteries or capacitors 


• Directly connects to a port pin of popular microcon- 
trollers 


• Operation from 1.2 to 5.5 volts 


• Popular TO-92 plastic transistor package 


• Operates over industrial temperature range 
-400 to +85°C 


DESCRIPTION 


The 052223 
and 052224 
EconoRAMs 
are fully 
static, micro-powered, read/write memories in low- 
cost TO-92 packages. The 
052223 is organiZed as 
a serial 256 x 1 bit static readlwrite memory. The 
052224's first 32 bits are lasered in with a unique 10 
code at the time of manufacture; the remaining 224 
bits are static readlwrite memory. 
Signaling neces- 
sary for reading or writing is reduced to just one 
interface lead. 


PACKAGE 
OUTLINE 


TO-92 


". '" 


• 
2 
4 
3 


see Mechanical 
Drawings 
section 
16, pgs. 18 & 19 


PIN CONNECTIONS 
Pin 1 
GNO 
- Ground 
Pin 2 
DO 
- Data In/Out 
Pin 3 
Vex; 
- Supply 
Pin 4 
GNO 
- Ground 
ORDERING 
INFORMATION 
052223 
256-bit 5RAM - TO-92 Package 
OS2223Z 
256-bit 5RAM - 50T-223 
Package 
052223T 
1000 piece tape-and-reel of 052223 
OS2223Y 
2500 piece tape-and-reel of 052223Z 
052224 
32-bit serial number (ROM), 
224-bit 5RAM - TO-92 Package 
32-bit serial number (ROM), 
224-bil SRAM - 50T-223 
Package 
1000 piece tape-and-reel of 052224 
2500 piece tape-and-reel of 052224Z 
Portion of ROM code has a custom 
code -T0-92 Package 
052224Z-XXX Portion of ROM code has a custom 
code-SOT-223 Package 
052224T-XXX 1000 piece tape-and-reel of 
OS2224-XXX 
DS2224Y-XXX 2500 piece tape-and-reel of 
052224Z-XXX 


052224T 
DS2224Y 
OS2224-XXX 


OPERATION 
All communications to and from the EconoRAM are 
accomplished via a single interface lead. EconoRAM 
data is read and written through the use of time slots 
to manipulate bits and a command word to specify the 
transaction. Note that once a specific 
transaction 
has been Initiated, either a read or a write, It must 
be completed 
for all memory 
locations 
before 
another transaction 
can be started. 


WRITE TIME SLOTS 
A write time slot is initiated when the host pulls the 
data line from a high logic level to a low logic level. 
There are two types of write time slots: Write One time 
slo1Sand Write Zero time slo1S. All write time slo1S 
must be a minimum of 60 microseconds in duration 
with a minimum of a one-microsecond recovery time 
between individual write cycles. 


For the host to generate a Write One time slot, the data 
line must be pulled to a logic low level and then 
released, allowing the data line to pull up to a high 
level within 15 microseconds after the start of the write 
time slot. (see Figure 1.) 


For the host to generatea Write Zero time slot, the data 
line must be pulled to a logic low level and remain low 
for the duration of the write time slot. (See Figure 2.) 


READ TIME SLOTS 
The host generates read time slots when data is to be 
read from the EconoRAM. A read time slot is initiated 
when the host pulls the data line from a logic high level 
to a logic low level. The data line must remain at a low 
logic level for a minimum of one microsecond; output 
data from the EconoRAM is then valid for the next 14 
microseconds minimum. 
The host therefore must 
stop driving the DO pin to read i1Sstate one to 15 
microseconds from the start of the read slot (see 
Figure 3). At some point between 15and 60 microsec- 
onds into the read time slot, the DO pin will pull back 
high via the external pullup resistor (30 microseconds 
typically). All read time slots must be a minimum of 60 
microseconds in duration with a minimum of a one 
microsecond recovery time between individual read 
slots. 


COMMAND WORD 
The command word consists of 8 bits that are trans- 
mitted LSB first from the host to the EconoRAM with 
write time slo1S(see Figure 4). 
The first bit of the 
command word is set to a logic 1 level. This indicates 
to the EconoRAM that a command word is being 
written. 
The next two bits are the select bits which 
denote the physical address of the EconoRAM that is 
to be accessed (set to 00 currently). The remaining 
five bits determine whether a read or a write operation 


is to follow. If a write operation is to be performed, all 
five bi1Sare set to a logic 1 level. If a read operation 
is to be performed, any or all of these bi1Sare set to 
a logic 0 level. All eight bits of the command word are 
transmitted to the EconoRAM with a separate time slot 
for each bit. 


READ OR WRITE TRANSACTION 
Read or write transactions are performed by initializ- 
ing the EconoRAM to a known state, issuing a com- 
mand word, and then generating the time slo1Sto 
either read EconoRAM conten1Sor write new data. 
Each transaction consists of 264 transaction time 
slots. Eight are for the command word and 256 are for 
the data bits being transferred. (See Figure 5.) Once 
a transaction is started, it must be completed for all 
memory bi1Sbefore another transaction can begin. 


To initially set the EconoRAM into a known state, 264 
Write Zero time slo1Smust be sent to it. These Write 
Zero time slots will not corrupt 
the data in the 
EconoRAM since a command word has not been 
written. 
This operation will increment the address 
pointer internal to the EconoRAM to i1S maximum 
count value. Upon reaching this maximum value, the 
EconoRAM will ignore all additional Write Zero time 
slots issued to it and the internal address pointer will 
remain locked at the top count value. 
This condition 
is removed by the reception of a Write One time slot, 
typically the first bit of a command word. 


Once the EconoRAM has been set into a known state, 
the command word is transmitted to the EconoRAM 
with eight write time slo1S. This resets the address 
pointer internal to the EconoRAM and prepares it for 
the appropriate operation, either a read or a write. 


After the command word has been received by the 
EconoRAM, the host initiates the appropriate data 
transfer operation. In the case of a read transaction, 
the host issues 256 read time slots. In the case of a (fJ 
write transaction, the host issues 256 write time slo1S. 
As stated previously, these time slots, either read or 
write, cannot be intermixed within the same transac- 
tion cycle. 


HOST SYSTEM INTERFACE 
The host system must have an open drain driver with 
a pull-up resistor of approximately 5K ohms to system 
Vcc on the data signal line. 
The EconoRAM has an 
internal open-drain driver with a 500K ohm pull-down 
resistor to ground (see Figure 8). 
The open-draln 
driver allows the EconoRAM to be powered by a 
small standby energy source, such as a single 1.5 
volt alkaline battery, and stili have the ability 
to 
produce CMOSITTL output 
levels. 
The pulldown 
resistor 
holds the DO pin at ground 
when 
the 
EconoRAM is not connected to the host. 
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LSB 


052223 
ICOt.4lAANDWORD I 
256-BIT 
SRAN 


052224 ICOt.4t.4ANDWORDI~ 
224-BIT 
SRAM 


RECEIVE COt.4lAANDWORD 
(RESET ADDRESS POINTER) 


READ/WRITE DATA BIT AND 
INCREMENT ADDRESS POINTER 


HOLD ADDRESS POINTER VALUE. 
WAIT FOR NEW COMt.4ANDWORD TO RESET 
ADDRESS COUNTER 


z0 
. 
i= 
10 uA 
4V@+25 
C 
a. 
::E:) 
(/) 
Z0 
1 uA 
0I-z 
129pC/BIT 
wa:a: 
100 nA 
:) 
0 


10 nA 


5nA 


10 Hz 
100 Hz 
1KHz 
10 KHz 
100 KHz 


BIT RATE 


6.0 


5.0 
Vcc =4.0V 


!Z 
4.0 
w 
a:(/) 
a: a. 
8~ 
3.0 
wO 
e,,~ 
~Z 
2.0 
c( 
W 
..I 


1.0 


0.0 


-10 
0 
+10 
+20 
+30 
+40 
+50 
+60 
+70 


TEMPERATURE 
(DEG.C) 


ABSOLUTE MAXIMUM RATINGS 


Voltage 
On Any Pin Relative 
to Ground 


Operating 
Temperature 
Storage Temperature 


·0.5 to +6.5 Volts 
-400C to +85°C 
-55°C to +125°C 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 
Data 
Pin 
DO 
-0.5 
6.0 
Volts 
1 


Supply 
Voltage 
Vcc 
1.2 
5.5 
Volts 
1 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 
Input 
Logic 
Low 
V1L 
-0.5 
0.4 
0.8 
Volts 
1 


Input 
Logic 
High 
V1H 
Vcc·0.5 
6.0 
Volts 
1 


Sink 
Current 
IL 
1 
2 
mA 
4 


Output 
Logic 
Low 
VOL 
0.4 
Volts 
1 


Output 
Logic 
High 
VOH 
Vpup 
5.5 
Volts 
1,2 


Input 
Resistance 
IR 
500K 
Ohms 
3 


Operating 
Current 
lop 
36 
nC 
5 


Standby 
Current 
ISTBY 
0.2 
15 
nA 
6 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS NOTES 


Input Logic Low 
V" 
-0.5 
0.2 
Volts 
1 


Input Logic High 
V,,,, 
1.0 
6.0 
Volts 
1 


Sink Current 
IL 
1 
2 
mA 
7 


Output 
Logic Low 
Va. 
0.4 
Volts 
4 


Output 
Logic High 
Vn-/ 
VDIID 
5.5 
Volts 
1,2 


Input Resistance 
ID 
500K 
Ohms 
3 


Operating 
Current 
I"" 
36 
nC 
5 


Standby 
Current 
IImlY 
12 
25 
nA 
6 


'r.r. - 
, 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Time Slot 
~OT 
70 
~ 


Data Valid Read 
tOVR 
1 
15 
IlS 


Data Valid Write 1 
\OWI 
1 
15 
~ 


Data Valid Write " 
\ow" 
60 
15 
~ 


Data setup Time 
~u 
1 
14 
IlS 


Frame Sync Time 
~YC 
1 
~ 


'r.r. - 
, - 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Time Slot 
t...nT 
60 
~ 


Data Valid Read 
tOVR 
1 
15 
~ 


Data Valid Write 1 
\OWI 
1 
15 
IlS 


Data Valid Write " 
\ow" 
60 
15 
IlS 


Data setup Time 
~u 
1 
14 
~ 


Frame Sync Time 
~YC 
1 
IlS 


NOTES: 
1. All voltages 
are referenced 
to ground. 


2. Vpup 
= external 
pull-up 
voltage 
to system 
supply. 


3. 
Input 
pull-down 
resistance 
to ground. 


4. @ Vot. = 0.4V. 


5. 36 nanocoulombs 
per 264 time slots @ 1.5V (see Figure 6). 


6. See Figure 
7 for typical 
values 
over temperature. 


7. @Vot.=0.2V. 


OPEN 
DRAIN 


4-- 
--.. 


HOST 
: EconoRAM 


APPUCA~ONEXAMPLES 
Using Backup Capacitor. 
EconoRAMs 
are extremely 
conservative 
with 
power. 
Data can be retained 
in these small memories 
for as 


long as a month 
using the energy 
stored 
in a capaci- 
tor. 
Data is retained 
as long as the voltage on the Vcc 


pin of the EconoRAM 
(VCAP) is at least 
1.2 volts. 
A 


typical 
circuit 
is shown 
in Figure 
9. 


When Vcc is applied, 
capacitor 
C1 is charged 
and the 


EconoRAM 
receives 
power 
directly 
from 
VcC' After 


power 
is removed, 
the diode 
CR1 
prevents 
current 


from 
leaking 
back 
into the system, 
keeping 
the ca- 


pacitor 
charged. 


In the standby 
mode, 
the 
EconoRAM 
typically 
con- 


sumes only 12nA at 25OC. However, 
the power-down 


process 
of the 
system 
can 
cause 
a slightly 
higher 


current 
drain. 
This is due to the fact that as system 


power ramps down, the signal attached 
to the DO pin 


of the EconoRAM 
transitions 
slowly through 
the linear 


region, 
while 
the 
VcApvoltage 
remains 
at its 
initial 


value. While in this region, the part draws more current 
as a function 
of the 00 pin voltage 
(see Figure 
10). 


The data retention 
time can be estimated 
with the aid 


of Figure 
11. In this figure, the vertical 
axis represents 


the value of the capacitor 
C 1; the horizontal 
axis is the 


data retention time in hours. The two curves represent 
initial VCAP voltages 
of 3 and 5 volts. 
These curves are 


based on the assumption 
that the time the 00 pin is 


in the linear region is less than 
100 mS. 


Supply 
Current 400 


(~) 


Supply 
Current 
<0.2 nA 


Capacitance 
10K 


(J.LF) 


Initial Vcc Voltage 


I!lIVcc=3.0 


A Vcc=5.0 


Using Battery 
Backup 
14mA-Hr 
=> 144 million 
transactions 


DATA 
PIN 
052223 
052224 


1.5V 
EVEREADY 
NO. 321 


DALLAS 
SEMICONDUCTOR 


• Unique 48-bit silicon serial number gives 10" 


combinations 


• Factory lasered and tested, no two parts alike 


• 8-bit cyclic redundancy 
check ensures error-free 


reading 


• 8-bit model number references 
DS2400 communi- 


cations requirements 
to system 


• Presence 
detect indicates to the system when first 


contact is made 


• Low-cost TO-92 package and optional surface 


mount option 


• Reduces control, address, and data to a single pin 


• Zero standby power required 


• Directly connects 
to one port pin for microprocessor 


interface 


• Power derived from data line 


• Applications 


- 
PCB Identification 


- 
Local Area Network I.D. 


- Software 
Protection 


• Operates 
over industrial temperature 
range 


_40· to +8S·C 


DESCRIPTION 
The DS2400 
Silicon 
Serial 
Number 
contains 
an 8-bit 


family code, 
a unique 48-bitserial 
number, and an 8-bit 


cyclic 
redundancy 
check 
value 
embedded 
in silicon. 


Signaling 
necessary 
for reading or writing is reduced to 


just 
one 
interface 
lead. 
The familiar 
TO-92 
package 


provides a small, low-cost enclosure. 
Power for reading 


and writing is derived from the data line itself with no need 
for an external power source. 


052400 
Silicon Serial Number 


SOT-223 


1 
2 
3 
1 
• '" 


2 


BOnOMVIEW 
TOP VIEW 


see Mechanical 
Drawings 
section 
16, pgs. 18 & 19 


PIN NAMES 
Pin 1 
Ground 
Pin 2 
Data (DO) 
Pin 3 
No Connect 
Pin 4 
Ground 


ORDERING 
INFORMATION 


DS2400 
TO-92 
Package 
ID 
DS2400Z 
SOT-223 
Surface 
Mount 
Package 


DS2400T 
1000 piece 
tape-and-reel 
of DS2400 


DS2400Y 
2500 
piece 
tape-and-reel 
of DS2400Z 


DS2400-XXX 
Portion 
of serial 
number 
has a 
custom 
code- TO-92 
Package 


DS2400Z-XXX 
Portion 
of serial number 
has a 
custom 
code 
-SOT 
223 Package 


DS2400T-XXX 
1000 piece 
tape-and-reel 
of 


DS240o-XXX 


DS2400Y-XXX 
2500 
piece 
tape-and-reel 
of 


DS2400Z-XXX 


OPERATION 
All communication to and from the 052400 Silicon 
Serial Number is accomplished via a single interface 
lead. Data contained within the 052400 is accessed 
through the use of time slots and a 1-Wlre protocol. 
Power to the part is derived from the high going pulse 
at the beginning of a write or read time slot. 


WRITE TIME SLOTS 
A write time slot is initiated when the system pulls the 
data line from a high logic level to a low logic level. 
There are two types of write time slots: write one and 
write zero. 
All write slots must be a minimum of 60 


microseconds and a maximum of 120 microseconds 
in duration with a minimum of a 1 microsecond sync 
pulse between individual write cycles. 


For the system to generate a write one time slot, the 
data line must be pulled to a logic low level and then 
released, allowing the data line to pull up to a high 
level within 15 microseconds after the start of the write 
time slot 
(see Figure 1). 


For the system to generate a write zero time slot, the 
data line must be pUlledto a logic low level and remain 
low for the durationof the write time slot (see Figure2). 


READ TIME SLOTS 
The system generates read time slots when data is to 
be read from the 052400. 
A read time slot is initiated 


when the system pulls the data line from a logic high 
level to a logic low level. The data line must remain 
at a low logic level for a minimum of 1 microsecond 
and a maximum of 15 microseconds. This maximum 
time of 15 microseconds includes the time required for 
the data line to pull up to a high level after it is 
released. The state of the 052400 data must be read 
by the system within 15 microseconds after the start 
of the read time slot. After this time, the state of the 
data is not guaranteed (see Figure 3). All read time 
slots must be a minimum of 60 microseconds in 
duration and a maximum of 120 microseconds in 
duration with a minimum of a 1 microsecond sync 
pulse between individual read time slots. 


1-WIRE PROTOCOL 
To communicate with the 052400 a specific protocol 
is utilized. 
The 1-Wire protocol consists of four 
separate states which are used to reset the device 
issue a command word, read the type identifier num~ 
ber, and read the unique silicon serial number and 
CRC byte (see Figure 4). 


To initially set the 052400 into a known state, a reset 
pulse must be sent to it. The reset pulse is a logic low 


generated by the system which must remain low for 
a minimum of 480 microseconds and then be followed 
by a 480 microsecond logic high level (see Figure 5). 
During this 480 microsecond high time the 052400 
will assert a presence detect signal. 
This signal is 


generated by the 052400 and consists of a logic low 
level which is held for a maximum of 240 microsec- 
onds and minimum of 60 microseconds. This signal 
can be used to detect that a 052400 is attached to the 
1-wire interface after the issuance of a reset com- 
mand. 


Once the 052400 has been set into a known state, the 
command word is transmitted to the 052400 with 
eight write time slots. 
The command word for the 


052400 is a hexadecimal OF. 


Upon recognition of the command word, the 052400 
is ready to respond to the next eight read time slots 
with the type identifier number. 
This number is a 


hexadecimal 01. 


After the system receives the type identifier number, 
the 052400 is ready to output the unique 48-bit serial 
number contained within the device. 
The system 


must issue 48 read time slots to retrieve this number. 
Following the 48-bit serial number is an 8-bit cyclic 
redundancy check value. 
This CRC value has been 
calculated over the type identifier and serial number 
(56 bits) and is lasered into the part at the time of 
manufacture. To read the CRC value the system must 
issue eight read time slots. To stop reading at any time 
the system can issue a reset pulse. 


CRC GENERATION 
To validate that the transmitted data from the 052400 
has been received correctly by the system, a com- 
parison of the system-generated CRC and the re- 
ceived 052400 CRC must be made. If the two CRC 
values match, the transmission was error-free. 
An 
example of how to generate the CRC using software 
is shown in Table 1. This assembly language code is 
written for the 055000 
Soft Microcontroller. 
The 
assembly language procedure DO_CRC given below 
cal.c~latesthe cumulative CRC of all the bytes passed 
to It In the accumulator. Before it is used to calculate 
the CRC of a data stream, it should be initialized by 
setting the variable CRC to zero. 
Each byte of the 


data is then placed in the accumulator and DO CRC 
is called to update the CRC variable. After all ttM; data 
has been passed to DO_CRC, the variable CRC will 
contain the result. For a detailed explanation of the 
CRC computation, see Application Note #27, ·Under- 
standing and Using Cyclic Redundancy Checks with 
Dallas Semiconductor Touch Memory Products." 


RECOMMENDED SYSTEM INTERFACE 
The system must have an open drain driver with a 
pullup resistor of approximately 5K ohms to Vcc on 
the data signal line. The DS2400 has an internal open 
drain driver with a 500K ohm pulldown resistor to 
ground. The pulldown resistor holds the data input pin 
at ground potential when the DS2400 is not con- 
nected to a 1-Wire interface (see Figure 6). 


parts are designated DS2400-XXX. The custom 48-bit 
number has three specific subfields of which Dallas 
Semiconductor will assign a customer 10 number in 
the most significant 12 bits. The next most significant 
20 bits are selectable by the customer as a starting 
value, and the least significant 
16 bits are non- 
selectable and will increment by one, starting 
at 
OOOOh.Certain quantities and conditions apply, con· 
tact your Dallas Semiconductor sales representative 
for more information. 
CUSTOM DS2400 
The DS2400 is available with portions of the 48-bit 
serial number defined by the customer. These special 


DO_CRC: 
PUSH 
ACC 
; save the accumulator 


PUSH 
B 
; save the B register 


PUSH 
ACC 
; save bits to be shifted 
MOV 
B,#8 
; set shift = 8 bits 
, 


CRC_LOOP: 
XRL 
A,CRC 
; calculate CRC 


RRC 
A 
; move it to the carry 
MOV 
A,CRC 
; get the last CRC value 


JNC 
ZERO 
; skip if data = 0 


XRL 
A,#18H 
; update the CRC value 


ZERO: 
RRC 
A 
; position the new CRC 
MOV 
CRC,A 
; store the new CRC 
POP 
ACC 
; get the remaining bits 
RR 
A 
; position the next bit 


PUSH 
ACC 
; save the remaining bits 


DJNZ 
B,CRC_LOOP 
; repeat for eight bits 
POP 
ACC 
; clean up the stack 


POP 
B 
; restore the B register 


POP 
ACC 
; restore the accumulator 
RET 


1·WIRE WRITE TIMING 
Figure 
1 
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1·WIRE READ TIMING 
Figure 3A 
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FIRST BIT OF 1-WIRE 


PROTOCOL~ 
IDLE 
: STATE 
: PRESENCE 
DETECT; 
: 


: 
: DRIVEN BY 1-WIRE 
: 
. 
:!\: 
j 
DEVICE 
V~~\J 
! 
\~-"'---~I:~ 
, 
, 
, 
, 
, 
, 
.;... 
.i••• 
jt PDH 
i••• 


State1: 
RESET (from System) 


~ 
State 2: COMMAND WORD (from System) 


~ 
State3: 
TYPE IDENTIFIER (to System) 


~ 
State 4: SERIAL NUMBER AND CRC (to System and CRC Value) 


tSy~j 
~ 


7IlI!t\ 
'.LLlil! 
~ 


: 
;..• 


RESET PULSE 
DRIVEN LOW 
IBYHOST 


t RSTL 


t RSTH 


RECOMMENDED SYSTEM TO 052400 INTERFACE 
Figure 6 
Vcc 


ABSOLUTE MAXIMUM RATINGS· 
Voltage On Data Pin Relative to Ground 
Operating Temperature 
Storage Temperature 


-0.5 to +7V 
-400C to +SSOC 
-55°C to +125°C 


"This is a stress rating only and functional operation of the device at these or any other conditions above those 
indicated in the operation sections of this specification is not implied. 
Exposure to 
absolute maximum 
rating 
conditions for extended periods of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNITS 
NOTES 


Data Pin 
DO 
-0.5 
5.5 
Volts 
1 


External Pullup Voltage 
Vcc 
4.5 
5.5 
Volts 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNITS 
NOTES 


Input Logic Low 
VII 
-0.5 
0.4 
Volts 
1,6 


Input Logic High 
V1H 
3.0 
5.0 
5.5 
Volts 
1,6,7 


Sink Current 
IL 
-1.0 
mA 
4,6 


Output Logic Low 
VOL 
0.4 
Volts 
3,6 


Output Logic High 
VOH 
5.5 
Volts 
3,6 


Input Resistance 
IR 
500K 
2 


Operating Charge 
lop 
30 
nC 
5,6 


PARAMETER 
SYMBOL 
MIN. 
TYP. 
MAX. 
UNITS 
NOTES 


Time Slot Period 
tSLOT 
60 
120 
~S 


Write 1 Low Time 
~OWI 
1 
15 
~ 
Write 0 Low Time 
~owo 
60 
120 
~ 
Read Data Valid 
~ov 
15 
~S 


Read Data setup 
tsu 
1 
~S 
8 


Frame Sync 
lsvc 
1 
~S 


Reset Low Time 
tASTl 
480 
~ 
Reset High Time 
tRSTH 
480 
~S 


Presence Detect High 
lpOH 
15 
60 
~S 


Presence Detect Low 
lpOL 
60 
240 
~ 


NOTES: 
1. All voltages are referenced to ground. 
2. Input is pulled to ground. 
3. @1 mA. 
4. @ VOOT= 0.4V. 
5. 30 nanocoulombs per 72 time slots @ 5.0V. 
6. @Vcc = 5.0 volts with a 5K pullup to Vcc and a maximum time slot of 120 ~. 
7. V1His a function of the external pUllup resistor and the Vcc supply. 
8. Read data setup time refers to the time the host must pull the 1-Wire pin low to read a bit. Data is guaranteed 
to be valid within 1~S of this falling edge and will remain valid for 14j.LSminimum (1~S 
total from falling edge 
on 1-Wire). 


PRODUCT 
PREVIEW 


DALLAS 
SEMICONDUCTOR 
0525695 


Touch/Proximtiy Memory Chip 


• 
Identification 
by touch contact or wireless link 


• 
512-bit readt\vrite data memory 


• 
1-Wire touch 
pin for programming 
and reading 
all 


configuration 
and data memory 


• 
Low-level 
input 
signal 
automatically 
trips 
a self- 


clocked output pin for modulating 
a wireless transmit- 
ting device (150-19,200 
Hz) 


• 
3 pushbutton 
input pins manually trip the output pin to 


send different 
partitions of data memory 


• 
Data transmissions 
are time-slotted 
to allow multiple 


devices to be read in the same field 


• 
Laser-trimmed 
input 
receiver 
processes 
signals 
as 


small as 10 mVp-p 


• 
Less than 2 f!A of standby current enables long battery 
life 


• 
64-bit ROM provides a unique, unalterable serial num- 
ber via the 1-Wire pin 


• 
Chip architecture 
is compatible 
with Dallas Semicon- 


ductor 1-Wire Touch Protocol 


DESCRIPTION 
The Ds2569S 
is a 512-bit serial memory intended for 1- 


Wire touch or wireless 
identification 
applications. 
Data 


transmissions 
are triggered 
either by a low-level 
input 


signal sensed by an on-chip receiver or by a logic low on 
any of the pushbutton 
inputs. The memory is organized 


as three128-bit 
minor partitions 
and one 512-bit 
major 


partition which can overlap the other three. The length of 
each partition may specified to be any value less than the 


P93\ 


TXOVTI 


TXOUT2 


OGNO 


PIN NAMES 
1-WIRE 


TOA 


PB1-3\ 


TXOUT1 


TXOUT2 


M+, M- 


ACT 
CD 


TEST 


DGND 


DVCC 


AVCC 


AGND 


I-WIRE 


TelA 


PBlI 


PB:!'I 


O\(;C 


N::T 


co 


TEST 


16-PIN 
SOIC 
(300 MIL) 


see 
Mechanical 
Drawings 
section 
16, pg. 6 


1-Wire interface port 


Time out adjust 


Pushbutton 
inputs; active low 


Transmit 
data output 1 


Transmit 
data output 2 


Differential 
receiver input 


Device activity output 


Carrier detect; active high 


Test function; 
leave this pin open 


Digital ground 


Digital supply 


Analog supply 


Analog ground 


maximum. 
Data is clocked "out of the major partition onto 


the TXOUT1 pin using either the input signal or an on-chip 
clock source. 
The three minor partitions 
clock data out 


with the internally 
generated 
clock onto the TXOUT11 


TXOUT2 
pins when the proper levels are presented 
to 


PB1\ PB2\or 
PB3\. The configuration 
options and data 


memory can be programmed 
and read using the 1-Wire 


interface pin. 


MEMORY ORGANIZATION 
The 0525695 
contains a serial readIWrite memory that 


is organized 
into 4 sections: a major partition up to 512 


bits and three separate minor partitions, each up to 128 
bits long. 
The exact 
length 
of each memory 
is pro- 


grammed 
by control 
bits in the configuration 
register 


which is accessed 
through the 1-WIRE pin. The major 


partition data is transmitted 
out the TXOUT1 
pin when 


triggered by reception of a low-level signal at M+ and M- 
as described 
later. 
Data in a minor partition is transmit- 


ted when a corresponding 
pushbuttion input pin (P B1-3\) 


is pulled to a logic low. 
The lengths of the major and 


minor partitions are completely 
independent 
from each. 


Any or all minor partitions 
may overlap the major parti- 


tion, although the minor partitions are completely 
sepa- 
rate from each other (see Figure 2). 


WIRELESS TRANSMITTER OPERATION· 
CWMODE 
If the 0525695 
is configured 
in the continuous 
wave 


(CW) mode, data in the major partition is clocked out the 
TXOUT1 pin using the input signal present at M+ and 
M-. 
Data in all cases 
is transmitted 
in the NRZ data 


format (I.e., data In valid for the entire clock period) and 
L5B first. 
A clock edge occurs on every positive signal 


transition of M+ relative to M-. This clock signal is fed to 
a programmable 
divider (N~ 1-512) whose output is used 


to clock major partition data. 
The 0525695 
will cycle 


through the major partition 1 time and then will pause for 
a pseudo-random 
number 
(4 to 11) of partition cycles 


before restarting 
the data output. 
This random timeout 


scheme allows multiple devices to be read even though 


they are both in close proximity 
to each other. 
After 5 


seconds 
from being triggered, 
the data output 
is dis- 


abled 
for a minimum 
of 30 seconds. 
When 
the 30 


seconds have expired, the 0525695 
can be retriggered 


for a new transaction only if the input signal at M+, M- has 
gone away for more than 250 usec, although 
this time 


can be increased 
by attaching 
an external capacitor 
on 


the TOA pin according 
to the following 
equation: 


Time out period = C/( 1.5 x 10'7) 


where the period is in 5econds 
and C is in Farads 


WIRELESS TRANSMITTER OPERATION- 
SSMODE 
When 
the 0525695 
is configured 
in single-shot 
(55) 


mode and at least one cycle is presented 
to M+ and 


M-, data 
is output 
onto 
the TXOUT1 
pin using 
the 


internally 
generated 
ciock. 
This clock 
is configurable 


over a range of frequencies 
from 150Hz to 19200Hz as 


shown in Table 3. 
The 0525695 
will cycle through the 


major partition one time and then pause for a pseudo- 
random number (4 to 11) of partition cycles. 
If a signal is 


detected during the 4-11 pause time, the 0525695 
will 


transmit another 
1 on, 4-11 off pattern. 
This operation 


continues 
until the input signal 
disappears 
or 
the 5 


second 
timeout 
expires 
as in the CW mode (with the 


resultant 30 second transmit disable). 
The input signal 


must also disappear 
for at least 250 usee to be retrig- 


gered, adjustable 
via the TOA pin. 


AVec 
+ AnaJ"'iI Supply 
+Digital Supply 
DVCC 


AGND 
DGND 


'::' 


+ovcc 
TX0Vf2 


Serial 
Memory 


TXOVfl 


(S12bila) 


TOA 
Con~d 


PB1I 
and 
Interface 


PB2I 
M+ 
Circuitry 


PB31 


M· 


1·W1RE 


CD 


AVCCI2 
ACT 


TEST 


PUSHBUTTON 
OPERATION 


When any of the pushbutton 
inputs (PB 1-3\) are pulled to 


a logic 0, data in a minor partition 
is output 
onto the 


TXOUT1 
pin using the internally 
generated 
clock, irre- 


gardless of the CW/55 
selection. 
The entire data of a 


minor partition is transmitted 
4 times; the D52569S 
then 


waits for that input to return high. When the pushbutton 
input is returned 
high, the minor partition 
data will be 


transmitted 
4 more times, except that the data will be 


complemented. 
This positive-edge 
detection is buffered 


and may occur during the initial 4 passes through 
the 


partition. 
Additionally, 
the next lowlhigh 
sequence 
is 


buffered to allow for "double clicking" of the push button. 
The push button inputs are de bounced which requires 
that successive 
negative edges be separated by at least 


80 usec. 
Pushbutton 
operation 
takes precedence 
over 


any data transmission 
triggered by a signal at M+ and 


M-. Each pushbutton 
input activates a specific partition 


as shown in Table 1. 


PB3\ 
PB2\ 
PB1\ 
PARTITION 
MODE 
TXOUT1ITXOUT2 
CLOCK 


1 
1 
1 
MAJOR 
CW 
Derived from received signal 


1 
1 
1 
MAJOR 
55 
Internal 


X 
X 
0 
MINOR 
1 
CW/55 
Internal 


X 
0 
1 
MINOR 2 
CW/55 
Internal 


0 
1 
1 
MINOR 3 
CW/5S 
Internal 


MAJOR 
PARTITION 
LASERABLE 
BITS 


The first 96 bits (bits 0-95) of the major partition serial 
memory 
can be optionally 
programmed 
by the laser at 
the factory. 
Contact the marketing 
department 
for de- 


tails about custom 
programming 
services. 
Otherwise, 
these bits will behave as normal readlwrite 
static mem- 
ory. 


TXOUT2 
OUTPUT 
The 
0525695 
offers 
a 
second 
data 
output 
called 


TXOUT2. 
The TXOUT2 
transmits 
the same data as 


TXOUT1 
at 
the 
start 
of 
a 
transmission; 
however 
TXOUT2 
only cycles through 
the active partition 
for 4 


times. TXOUT2 goes then to an inactive state (low) until 
retriggered 
by a new signal 
at M+, M- or any of the 


pushbutton 
inputs. 


CARRIER 
DETECTION 
When a valid signal is present at the M+ and M- receiver 
inputs, 
the CD (Carrier Detect) pin will transition 
high. 
The CD pin will remain high until the input signal disap- 
pears. 
Internal filtering integrates 
the input signal over 


several cycles before activating 
CD. 


ACTIVITY 
PIN 
The activity 
pin goes 
high whenever 
the any of the 


memory partitions are being cyded. 


FRESHNESS 
SEAL 
The 052569 
can be placed into a very-low 
power mode 


by using 
the freshness 
seal 
bit in the configuration 
register. 
If this bit is setto a 1, the internal power supply 
to the input receive opamp is disconnected, 
minimizing 


current 
consumption 
(all other 
circuitry 
remains 
pow- 


ered). 
Clearing 
the freshness 
seal bit to a 0 reactivates 
the comparator. 
This feature 
is intended 
to conserve 


battery power when a part using the 0525695 
is not in 


actual use (i.e., stored in inventory). 


1-WlRE 
INTERFACE 
The D52569S 
has a 1-Wire communication 
port through 


which the memory may be accessed 
and the configura- 


tion options 
programmed 
and read. 
This port uses a 


pulse-width 
modulation 
technique 
for communication. 


5imiliar to Morse code, a host system drives the input pin 
to a low state for varying periods of time to send a logic 
0, a logic 1, a reset signal or to receive 
data from the 


0525695. 
All operations 
through this port are preceded 


by the logic and timing operations as detailed by Applica- 
tion Note 23, "Using the 1-Wire Protocol". 
Once the 1- 


Wire protocol has been satisfied, 
communications 
with 


the D52569S's 
memory are initiated by sending a 24-bit 


command word. 
The a-bit family code for the D52569S 


(required by the 1-wire protocol) 
is 69 Hex. 


MINOR PARTITION 
3 
(controlled 
by PB3\) 


MINOR PARTITION 
2 
(controlled 
by PB2\) 


MINOR PARTITION 
1 
(controlled 
by PB1\) 


MAJOR 
PARTITION 
(can be 1-512 bits 


in length) 


MINOR PARTITION 
1 BEGINS AT BIT POSITION 
128 


MINOR PARTITION 
2 BEGINS AT BIT POSITION 
256 


MINOR PARTITION 
3 BEGINS AT BIT POSITION 
384 


Minor partitions 
1 and 2 have been programmed 
to be 64 bits 
long, minor partition 3 to be 32 bits long and the major partition 
programmed 
to be 192 bits long. 


··········1········· 
128 
MAJOR 


PARTITION 
(192 bits) 


...0 
. 


COMMAND 
WORD 


The command word is a 24-bit sequence of logic O's and 
1's which specify the operation 
to be performed 
by the 


device. 
There are six possible operations: 
Read Data, 


Write Data, Lock Data, Set Configuration, 
Verify Configu- 


ration or Lock Configuration. 
The bit sequences 
are 


detailed in Table 2. 


READ DATA 
If the command word issued to the DS2569S specifies a 
Read Data operation then the device will output the entire 
512-bit memory 
in a serial fashion. 
A single read cycle 


consists of the host driving the input pin from a high to low 
state, 
holding 
it there 
for a period 
of 1uS, and then 


releasing 
the pin so the DS2569S 
may drive data. 
If a 


logic zero is being driven the low state will be retained on 
the pin for 15-70 usee after the falling edge was input. A 
logic 1 will retum the pin to high state in a period of time 
after release determined 
by the external pullup resistor 


(typically, 
about 2 usee). 


WRITE DATA 
The Write Data command 
allows the entire 512 bit data 


memory to be written in a serial fashion. The data is input 
after the command 
word using the same convention 
for 


sending 
logic O's and 1's as the command 
word. 


LOCK DATA 
Once 
issued, 
the Lock Data command 
prevents 
any 


further Write Data operations 
to the memory. 
This com- 


mand is a one time only command 
and its effect cannot 


be reversed unless the power supply is removed from the 
part and reattached. 


SET CONFIGURATION 
The set Configuration 
allows those registers which de- 


termine the user defined options to be set. 
The data is 


written to all registers serially according 
to Table 3. 


VERIFY 
CONFIGURATION 
The Verify Configuration 
command allows the configura- 


tion registers 
to be read in serial fashion 
in the same 


manner as the Read Data operation. 
Refer to Table 3 for 


the specific bit locations. 


LOCK CONFIGURATION 
Once issued, the Lock Configuration 
command 
prevents 


any further 
modification 
of the configuration 
registers. 


This command is a one-time only command and its effect 
cannot be reversed unless the power supply is removed 
and reattached. 


COMMAND 
UPPER 
MIDDLE 
LOWER 


READ DATA 
AA 
AA 
A3 


WRITE 
DATA 
AA 
AA 
5C 


LOCK DATA 
50 
50 
AF 


READ CONFIG 
AA 
AA 
AC 


WRITE 
CON FIG 
AA 
AA 
53 


LOCK CONFIG 
50 
50 
50 


READ ROM DATA (33H) 
~ 
MATCH ROM DATA (55H) 


.~ 
SEARCH ROM DATA (FOH) 
PASS-THROUGH (CCH) 


OPTIONAL ONE-WIRE ARGUMENTS 
(NOT REQUIRED FOR PASS· 


THROUGH COMMAND) 


00 
01-09 
CW/SS Mode (l=CW; 
O=SS) 
MAJOR PARTITION 
LENGTH 
(1 - 512 bits); BIT 01 = LSB 


MSB 
LSB 
PARTITION 
LENGTH 
סס0oooooo 
= 
1 bit long 
0ס0ooooo1 
= 
2 bits long 
ס0ooooo10 
= 
3 bits long, etc. 


10-16 
17-23 
24-30 
31-37 


These bits should be programmed 
to 0000000. 
PARTITION 
1 LENGTH 
(1 - 128 bits); BIT 17 = LSB 
PARTITION 
2 LENGTH 
(1 - 128 bits); BIT 24 = LSB 
PARTITION 
3 LENGTH 
(1 - 128 bits); BIT 31 = LSB 


MSB 
LSB 
PARTITION 
LENGTH 
o00ooo00 
= 
1 bit long 
ס0ooooo1 
= 
2 bits long 
00סס oo10 
= 
3 bits long, etc. 


BIT 40 
BIT39 
BIT38 
BAUD RATE (Hz) 
0 
0 
1 
150 
0 
1 
0 
300 
0 
1 
1 
600 
1 
0 
0 
1,200 
1 
0 
1 
2,400 
1 
1 
0 
4,800 
1 
1 
1 
9,600 
0 
0 
0 
19,200 


FRESHNESS 
SEAL (l=on; 
O=off) 


DIFFERENTIAL 
CLOCK 
DIVIDER 
RATIO 


BIT50 
BIT42 
DIVIDER 
RATIO 


00000סס oo 
= Divide by 1 
0ס0ooooo1 
= Divide by 2 
• 
• 
• 
• 
• 
• 
111111111 
= Divide by 512 


ABSOLUTE MAXIMUM RATINGS· 
Voltage on any Pin Relallve to Ground 
-0.5V to 7.0V 


Operating Temperature 
-400C10 700C 


Storage Temperature 
-55°Cto +1250C 


Soldering Temperature 
2600Cfor 10seconds 


-This isastressratingonlyandfunctionaloperationofthedeviceatlheseor anyotherconditionsoutsidethoseindicated 
in the operation sections of this specification is not implied. Exposure to absolute maximum rating conditions for 
extended periods of time may affect reliability. 


PARAMETER 
SYMBOL 
MIN 
TYP. 
MAX 
UNITS 
NOTES 


Supply input 
DVCC.AVCC 
2.5 
6.5 
Volts 


Input Logic 1 
VillI 
2.2 
Volts 


DVCC>3.4V 


Input Logic 1 
V1H2 
DVCe-1.2V 
Volts 


DVCC<3.4V 


Input Logic 0 
V1L 
-0.3 
0.8 
Volts 


PARAMETER 
SYMBOL 
MIN 
TYP. 
MAX 
UNITS 
NOTES 


Input Leakage Cur. 
IlL 
-1.0 
+1.0 
uA 


Output Current High 
10111 
-1.0 
mA 
V011- DVCG-O.5V 


Output Current High 
10112 
-10.0 
mA 
VOH= DVCe-0.5 V 


(TXOUT1/2 
only) 


Output Current Low 
lOLl 
+4.0 
mA 
VOL=0.4V 


Output Current Low 
10L2 
+10.0 
mA 
VOL=0.4V 


(TXOUT1/2 
only) 


Comparator 
Cm. 
10 
mVp-p 
1 


Sensillvity (M+. M-) 


Comparator Fre- 
CFR£O 
40 
250 
Khz 


quency (M+. M-) 


Comparator Input 
CIR 
1 
Mohm 


Resistance 


Input Capacitance 
CIO 
5 
pF 


Operating Current 
Icc1 
100 
150 
f!A 
2 


Standby Current 
1CC2 
2.0 
f!A 
3 


Standby Current 
1CC3 
100 
f!A 
Freshness bit - 1 


NOTES: 
1. Measured with 133 KHz sine wave at M+, M-. 
2. M+. M- fed with 250 KHz sine wave at 100 mV p-p (a-c coupled). 
3. M+, M- both shorted together; 1-WIREpin - GND. 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Time Slot Period 
lslOT 
60 
120 
msee 


Write 1 Low Time 
~OWI 
1 
15 
msee 


Write 0 Low Time 
~owo 
60 
120 
msee 


Read Data Valid 
~ov 
15 
~ee 


Read Data setup 
lsu 
1 
~ee 
1 


Frame Sync 
lsvc 
1 
~ee 


Reset Low Time 
~Tl 
480 
~ee 


Reset High Time 
~ 
480 
~ee 


Presence 
Detect 
t"OH 
15 
60 
~ee 


High 


Presence 
Detect 
t"Ol 
60 
240 
~ee 


Low 


PARAMETER 
SYMBOL 
MIN 
TYP 
MAX 
UNITS 
NOTES 


Retrigger Time Out 
~ 
-20 
+20 
% 


Tolerance 


Retrigger Time Out 
~o 
200 
250 
300 
~ee 
2 


Transmission 
Time 
lns 
3.8 
4.3 
5.0 
see 
3 
before Squelch 


Squelch Time 
lsou 
30.0 
37.5 
40.0 
see 
4 


Intemal 
Clock 
~A 
-10 
+10 
0/0 
5 
Accuracy 


Carrier Detect Delay 
tee~ 
2.5 
~ee 
6 


Debounce 
Time 
loT 
80 
100 
~ee 
7 


NOTES: 
1. Read data setup time refers to the time the host must pull the 1-WIRE pin low to read a bit. 
Data ·is guaranteed 
to be valid within 
1 usec of this falling edge and will remain valid for 14 usee minimum 
(15 msec total from falling 
edge presented 
to 1-WIRE pin). 


2. This specification 
refers to the time that the input receiver must be quiet before the DS2569S 
can be retrig- 
gered for a data transmission. 
The TOA pin is assumed 
to be open. 


3. This specification 
refers to the maximum 
continuous 
data transmission 
time for TXOUT1/2 
outputs before being 
automatically 
squelched. 


4. This specification 
refers to the length of the automatic 
squelch time in which TXOUT1/2 
are disabled. 


5. Refers to the internal dock frequency 
used in the SS mode and for pushbutton 
operation. 


6. Delay from beginning 
of signal at M+. M- to rising edge at CD pin. 


7. Minimum debounce 
time for PB1\, PB2\ and PB3\ pushbutton 
inputs. 
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DALLAS 
SEIIICONDUCTOR 
059092 
Touch M emory Probe 


FEATURES 


• Simple, 
low-cost 
metal stampings 
form a readlwrite 


probe for the Touch Memory family 


• Probe gUides the entry of the Touch Memory 


• Touch 
Memory 
slides over the surface 
to self-clean 


contacts 


• Accessible 
shallow probe cavity simplifies removal of 
debris such as mud 


• Flexible 
design 
supports 
panel 
mount or hand-grip 
mount with optional tactile feedback 


• 
Bright tam ish-resistant 
metal 
surface 
provides 
mil- 
lions of operations 


• 
Panel-mount 
probe, pre-Wired for easy installation 


• Hand-grip 
probe mates to RJ-11 jack for qUick instal- 
lation 


DESCRIPTION 


The 059092 
Touch 
Memory 
Probe provides 
the elec- 
trical contact 
necessary 
for the transfer 
of data to and 
from 
the 
OS199x 
family 
of Touch 
Memories. 
The 
round 
probe 
shape 
provides 
a self-aligning 
interface 
that 
readily 
matches 
the 
circular 
rim of the 
Touch 
Memory 
MicroCan. 
Metal contacts 
resist wear and are 
easy 
to keep 
clean. 


The OS9092 is available with a flat face plate (standard) 
or with optional tactile feedback. The center contact of the 
standard reader has no moving parts, making this a more 
rugged 
interface 
for harsh environments. 
This type of 
probe is best suited for designs where the Touch Memory 
is brought into contact with the reader. The tactile feed- 
back 
probe 
is ideal 
for situations 
where 
the Touch 
Memory Is stationary 
and the movable reader is brought 


in contact with it. 


Both types 
of probes 
are available 
in a panel-mount 
version. 
The 
tactile 
feedback 
probe 
is also available 


in a grip-mount 
version. 
The panel-mount 
probes 
are 
fastened 
with a rear-locking 
clip ring. 


Two 6-inc:tI 22AWG wires are provided for easy connec- 
tion lD the system microcontroller. The handijrip 
mount 
probe 
comes 
attached 
to a 4-inch 
handle 
and one- 
meter 
cable which 
is terminated 
with an RJ11 jack. 


Standard 
DS9092 
Tactile Feedback 
DS9092T 


Wire Code 


Data - Gray 
Ground· 
Black 


Hand.Grlp Mount 
DS9092GT 


Connector Pinout 
Data· Pin 4 
Ground - Pin 3 


ORDERING INFORMATION 


OS9092 
- Panel-mount 
probe, 
solid 
face 


OS9092T 
- Panel-mount 
probe 
with 
tactile 


feedback 
OS9092GT 
- Hand-grip 
mount 
with 
tactile 
feed- 


back 


~PoIt 
0.376 OIA. 


~ 
DataCorUct 
0.5001A. 


0.8301A. 


Ground Cont8ct 
0.66 OIA. 
i 
_ 


DaIa Contact 
_ 
eo.:.'8 DlA.1 
~.D~ t ------ 


~ 


Mounting Post 
0.375DIA. 


~ 
- -- -- -- -- -- -- -4.'06 CIA 


lO.70 


NOTE: 
All dimensions 
are in inches. 


DALLAS 
SEMICONDUCTOR 


FEATURES 


• Evaluation 
kittor accessing 
OS 199x Touch Memories 
from an IBM PC-compatible 
computer 


• Two OS1990 
Touch 
Serial 
Numbers, 
one OS1991 
To",ch Multikey, one OS1993 4K-blt Touch Memory, 
one OS1994 
4K-bitTouch 
Memory Plus Time 


• OS9092 Touch Memory Probe 


• OS9092GT 
Touch Memory Probe with Hand-grip 


• Assortment 
of Touch 
Memory attachment 
accesso- 


ries; 
OS9093, 
OS9093F, 
OS9093S, 
OS9094F, 
OS9096 


• OS9097 PC serial port adaptor 


• PC demonstration 
software on 5 '14" diskette 


• 5 '/4" diskette of utility functions and source code 


• Oata sheets and application 
notes 


DESCRIPTION 


The OS9OO2K Touch Memory Starter Kit provides hard- 
ware and software 
for quick evaluation 
of any of Oallas 
Semiconductor's 
Touch 
Memory 
family 
using 
a PC- 
compatible 
DOS computer. 
Included 
in the kit are 5 
Touch 
Memory 
devices, 
a OS9092 
and 
OS9092GT 
Touch Probe, a PC serial port adaptor, an assortrnentof 
Touch Memory attachment 
accessories, 
demonstration 


DS9092K 
Touch Memory Starter Kit 


aalfl 


Utility 
Demonstration 
Diskette 
Software 


software 
and utility programs. 
The demonstration 
pro- 


grams can be executed to read or write a Touch Memory 
device through a serial port via a 25-pin adaptor which 
connects to the OS9OO2probe. The utility disk allows the 
user to quickly develop his own Touch Memory programs 
from the code provided. 


DALLAS 
SEMICONDUCTOR 
089093 
Touch Memory Mount 


FEATURES 


• Two keyring mount versions: 
- OS9093 flat fob for peel and stick mounting of 
rounded rim MicroCan 
(R3 package) 


- OS9093F snap-in fob for use with flanged 


MicroCan 
(F5 package) 


• Two 
permanent 
mount 
versions: 
- OS9093S 
allows 
a Touch 
Memory 
to be easily 


and 
permanently 
attached 
to an object 
using 


screws 
or rivets. 
(F5 package) 


- OS9093P 
has a locating 
pin and a single 


mounting 
hole 
for permanent 
attachment. 


(5F 
package) 


DS9093F 
Snap-In 


DESCRIPTION 
I 


The 0$9093 
Touch 
Memory 
Mount offers 
the user a 


low-cost 
plastic fixture that holds a Touch 
Memory 
for 


thumbpad 
applications 
or permanent 
attachment 
to 


an object. 


The OS9093 flat fob offers the simplest 
way to mount 


a Touch 
Memory 
for applications 
that 
require 
only 


momentary 
contact. 
The 
OS9093F 
snap-in 
fob 
is 


more 
versatile 
and works 
in captive 
reader 
applica- 
tions where 
extended 
communication 
with the Touch 


..-=0.253 
, I r 
---~tj---- 14= 


~203d LL ,:,,-J 


DS9093S 


0.185~TI ·__··~:~···· 
....k,., 


0192 l 
0203DIAJ L 


Memory 
is required. 
Both fobs can be attached 
to a 


keyring 
for carrying. 


The OS9093S and OS9093P 
allows the user to parma- 


nendy attach a Touch Memory to an objectwith 
one or two 


screws, rivets, etc. The plastic plate is designed 
with an 


inset that accommodates 
the flange on the F5 package 


and allows for flush mounting. 
A protective 
wall is pro- 


vided along the sides of the plate to reduce 
incidental 


damage to the Touch Memory. 


PRELIMINARY 


DALLAS 
SEMICONDUCTOR 
089094 
MicroCan Clip 


FEATURES 


• Low cost holder for 16.3mm 
MicroCan 


• Three versions: 


- 
DSOO94 for R3 MicroCan 
(round rim, 3.2 mm high) 


- 
DSOO94F for F5 MicroCan 
(flanged 
rim, 5.8 mm 
high) 


- 
DSOO94FS for surface 
mounting 
F5 MicroCan 
(flanged 
rim, 5.8 mm high) 


• Printed circuit contacts 
are selectively 
tin-lead plated 
for improved 
solderability 


DESCRIPTION 
The DS9094 
Clip holds a MicroCan 
and connects 
to a 


printed circuit board. 
By deflecting 
the spring clip in the 


molded 
housing, 
a MicroCan 
can be inserted 
arid ex- 
tracted without 
special tools. 
If reverse 
insertion 
is at- 
tempted, 
the beveled 
edge 
on the 
housing 
prevents 
contact. 
The DSOO94's low profile minimizes 
the clear- 
ance height above the printed circuit board. 


~~~cn 
8.6 r 
2.5 ] 


DS9094 


. 
~ 
11.9 
1 
:::= 
~,. 
- 


2.5 


DS9094FS 


PC BOARD 
MOUNTING 
DETAILS 
I- 


~i~f~~D 
HOLE 
2PL 
CONTACT 


DATA 
DETAIL 
___\-.L t 
lQJ[ 4.7 


It 
I 
16.7 
U 
'~ 
T 


GROUND'" 
~.8 
-I~ IfI 
0.8XO.6 
DSOO94, DSOO94F 
RECOMMENDED 
HOLE SIZE 


3.2 "1 r- 
-I I- 5.1 
~fh- :AT~!--~6 {- 
~WGROUND. 
U2~ 
U2~ 
DS9094FS 
RECOMMENDED 
PAD SIZE 


DALLAS 
SEIIICONDUCTOR 
089096 
Touch Memory Adhesive Pads 


• Low-cost 
attachment 
method 
for 
05199x 
Touch 


Memory family 


• Readily attaches 
Touch Memory to 059093 
or other 


smooth surface 


• Two adhesion 
strengths 


- 
059096 
for semi-permanent 
attachment 


requirements 


- 
059096P 
for permanent 
attachment 


-J 1.-.025 


DESCRIPTION 
The 059096 
Touch Memory adhesive 
pad is a double- 


sided pad that is die-cut 
to match the diameter 
of the 


Touch Memory devices. The pads allow Touch Memo- 
ries to be attached 
to virtually any smooth surface. The 


059096 
allows for semipermanent 
attachment, 
but can 


be removed 
if necessary. 
The 059096P 
offers a very 


permanent attachment 
method that is not in1ended to be 


removed. 
The pads are ideal for use in conjunction 
with 


the 089093 
keyring mount. 


PRODUCT 
PREVIEW 


DALLAS 
SEMICONDUCTOR 
059098 
MicroCan Retai ner 


FEATURES 


• Compact 
single-piece, 
all-metal 
receptacle 
for 
MicroCan 
mounting 


• Retainer 
withstands 
high temperatures 
required 
for 
surface 
mounting 


• Center contact is permanently 
separated 
at first inser- 
tion of MicroCan 


• Material is stainless 
steel with selective 
tin-lead 
plat- 
ing for optimal solderability 
to printed circuit board 


• Retainer to MicroCan 
connection 
is stainless 
steel to 
stainless 
steel 


• Quadruple 
redundancy 
of contacts 
(4 plus 4) 


• Contact force exceeds 200 grams for reliable connec- 


tion 


• Pops up for removal when latch is released 


• >100 
insertionlwithdrawal 
cycles 
with 
no 
perfor- 
mance degradation 


• Compatible 
with standard 
pick and place equipment; 
insensitive 
to angular orientation 


• Cleaning 
fluids drain freely for quick clean up 


• Available 
in tube 
packaging 
(059098) 
or in 32mm 
wide tape and reel (059098T) 


DESCRIPTION 
The 059098 
MicroCan 
Retainer 
is a low-cost, 
surface 


mount device that retains a 16.3mm x 5.8mm MicroCan 


on a printed circuit board. 
The slender design secures 


Lf:EtLr' 
5.90 
~ 
t 


Tin -lead 
plated side 


Recommended 
Printed Circuit 
Layout 
Pads 


copper cladding> 1 ozJsq. ft. 
peddesign 


14.3 


the MicroCan for a compact 
printed circuit board mount. 


The retainer latches the flange of the MicroCan 
and pre- 


vents reversed 
insertion. 


General Information 


Silicon Timed Circuits 


Multiport 
Memory 


Nonvolati Ie RAM 


Intelligent 
Sockets 


Timekeeping 


User-Insertable 
Memory 


User-Insertable 
Memory (Secured) 


Battery Backup and Battery Chargers 


System Extension 


Sip Stik Prefabs 


Automatic 
Identification 


Microcontrollers 


Telecommunications 


Teleservici ng 


Packages 


FULL DATA SHEET AVAILABLE 
- 
CALL 214-450-3836 


DALLAS 
SEMICONDUCTOR 
DS2250(T) 
Soft Micro Stik 


FEATURES 
• 
Compatible with industry standard 8051 instruction set 


• 
Capable 
of modifying 
its own program 
and/or data 
memory 


• 
Program 
downloading 
via an on-chip, 
full-duplex 
serial port 


• 
Completely 
crashproof: 
program/data 
RAM and all 
data registers 
are maintained 
in absence 
of power 


• 
Automatic 
restart on detection 
of errant software 
ex- 
ecution 


• Orderly shutdown and automatic restart on power-up/ 
down 


• 
Program 
and data memory 
secure, 
with a tamper- 
proof, on-chip encryptor 


DESCRIPTION 
The OS22OO Soft Micro Stik and OS22OOT Time Micro 
Stik 
are the functional 
equivalents 
of the OSSOOOSoft 
Microcontroller 
and OSSOOOTTime Microcontroller, 
re- 
spectively, 
with 
the exception 
that 
both devices 
are 
available 
with 
64 Kbytes of nonvolatile 
memory. 
The 


~nnnnnnnnnnnnnnnnn~~DnnnnnnnnDnnnnnnnn~ 


OS22OO 
XX-XX 
Soft Micro Stik 
OS22OO(T) XX-XX 
Soft Micro Stik 
I 
Y 
SPEED 
GRADE 


8 
8MHz 
12 
12MHz 
16 
16MHz 


PROGRAMIDATA 
RAM 


8 Kbytes 
32 Kbytes 
64 Kbytes 


pinout and 
instruction 
set of both products 
match the 
industry standard 8051 microcontroller. 
The OS22OOand 
OS22OOT each 
plug into a SIMM 
connector 
scheme 
which 
supports 
redundant 
contacts, 
simple 
insertion! 
extraction, 
and low overall height profiles. 


DALLAS 
SEIIICONDUCTOR 


082251(1") 
128K Micro Stik 


FEATURES 
• 
100"t'ocompatible 
with 8051 instruction 
set 


• Up to 128K of nonvolatile 
SRAM 
onboard 
for pro- 
gram and data memory 
. 


• Bytewide 
address 
and data 
bus leaves 
port pins 
available 


• Two peripheral 
chip enables access external devices 
via the bytewide 
bus 


• Reprogrammable 
peripheral 
controller 
(RPC mode) 
emulates 
8042 for PC bus applications 


• Optional 
OS 1283 Watchdog 
Timekeeper 
Chip al- 
lows wake-up 
from idle or stop mode (OS2251T) 


• Flexible 
program 
loading 
from serial 
port or RPC 
mode peripheral 
bus 


DESCRIPTION 
The OS2251 128K Micro Stik is a complete 
8051-com- 
patible microcontroller 
system based on the OS5001 FP 
128K Micro Chip. The OS2251 supports 
all of the im- 
proved features that the OS5001 FP offers over its 0S5000 
predecessor. 
These include expanded onboard memory 
and additional 
110 functions. 


The 
0$2251 
incorporates 
up to 
128K of nonvolatile 
SRAM onboard, accessed 
by the OS5001 FP's bytewide 
address and data bus. This bus is added to a standard 
8051 architecture 
and is available 
at the connector 
for 
user applications. 
The four standard 
8051-compatible 
ports are also available and can be used without interfer- 
ence from memory 
access. 
Additional 
I/O circuits can 
also be memory mapped onto the bytewide bus by using 
the two decoded 
peripheral enable signals. 


A Reprogrammable 
Peripheral 
Controller 
mode (RPC) 
brings the benefits of up to 128K nonvolatile 
RAM to the 
design of intelligent 
and flexible 
peripheral 
controllers 
through hardware 
emulation 
of the popular 
8042 slave 
interface. 
This interface allows the 0$2251 
to reside as 
a peripheral 
on the bus of a more powerful 
processor. 


A permanently powered timekeeping function, the 0$ 1283 
Watchdog Timekeeper, is incorporated into the 0$2251 T. 
This real time clock is driven by an onboard quartz crystal 
and keeps time to a hundredth 
of a second. 
In addition, 
the date is automatically 
adjusted at the end of the month, 
including 
those months with fewer than 31 days. Leap 
year 
compensation 
is also 
performed 
automatically. 


Access to the timekeeping 
function is performed 
entirely 
using the OS5001 FP's bytewide 
bus. 


FULL DATA SHEET AVAILABLE 
- 
CALL 214-450-3836 


DALLAS 
SEilICONDUCTOR 


082252(1) 
Secure Micro Stik 


FEATURES 
• Enhanced 
firmware 
security 
Stronger 
address/data 
encryptor 
64-bit intemal encryption 
key 
Automatic 
random key generation 
SOl self-destruct 
input 
Top-coating 
on die defeats microprobe 
Customer-specific 
encryption 
available 


• 100% compatible 
with 8051 instruction 
set 


• Up to 128K of nonvolatile 
SRAM onboard for program 
and data memory 


• Crashproof 
computer 
Power-fail 
reset 
Early-warning 
power-fail 
interrupt 
Watchdog 
timer 


• Optional 
OS1283 
Watchdog 
Timekeeper 
Chip 
OS2252T 
Permanently 
powered timekeeping 
Programmable 
time of day interrupt 
Programmable 
interval timer 


• Hardware 
slave interface emulates 
8042 


• Flexible 
program 
loading 
from serial 
port or slave 
interface 
bus 


• Based on the OS5002FP 
secure 
Micro Chip 


• 4Q-pin SIMM connection 
scheme 


DESCRIPTION 
The 
OS2252 
Secure 
Micro Stik is a complete 
8051- 
compatible 
microcontroller 
system 
based 
on 
the 
OS5002FP 
Secure 
Micro Chip. It combines 
the Micro 
Chip with up to 128K bytes of nonvolatile SRAM memory 
for program 
and data, and an optional 
real-time 
clock. 
On board program and data memory are accessed by the 
OS5002FP's 
bytewide 
secure 
memory 
bus, which 
is 
encrypted 
using 
an internal 
security 
key. 
Thus, 
the 
memory 
is secure against observation. 
This leaves the 
four 8051-type 
ports for user I/O, while still using the full 
memory map of the 8051. All security 
provisions 
of the 
055002FP 
chip are available 
in the 052252. 
This in- 
cludes 
memory 
encryption, 
random 
64-bit encryption- 


key generation and self-destruct 
input for tamper protec- 
~ 
tion. The details of these security functions are discussed 
~ 
in the OS5002FP data sheet, which is available 
under a 
nondisclosure 
agreement. 


A permanently 
powered 
timekeeping 
function, 
the 
OS1283 
Watchdog 
TImekeeper, 
is included 
in the 
OS2252T. This real-time clock is driven by an onboard 32 
KHz crystal and keeps time to a hundredth 
of a second. 


Date is automatically 
adjusted 
at the end of the month, 
and leap year compensation 
is also 
performed. 
Ac- 
cess to the timekeeping 
function 
is performed 
entirely 
on the OSS002FP's 
memory 
bus. 


FULL DATA SHEET AVAILABLE 
-CALL 
214-450-3836 


DALLAS 
SEMICONDUCTOR 


DS2340(T) 
Soft V40 Flip Stik 


• V40-based 
embedded 
control system adapts to task- 
at-hand: 


- Up to 256K bytes of lithium-backed 
NV SRAM for 
program/data 
storage 


- Serial bootstrap 
loading of software 


- Code can be changed 
in end use 


• Incorporates 
V40 family processor: 


- Executes industry-standard 
8086 instruction set 


- On-chip timers, serial 110, DMA, and interrupt 


control 


- Allows code development 
in native instruction 


set of IBM PC 


• Crashproof 
operation 
during transient conditions 


• Provides 3 enhanced 
8-bit parallel I/O ports 


• DS2340T 
provides 
DS1283 
Watchdog 
Timekeeper 


Chip 


• 
Dual 72-pin SIMM connection scheme supports single- 
board or expanded 
operation 


DESCRIPTION 
The 
DS2340 
and 
DS2340T 
Soft 
V40 
Flip Stiks 
are 


complete, 8086-compatible 
microcontroller 
systems that 


provide the benefits of adaptability, 
crashproof operation, 
and powerful I/O capabilities 
for embedded 
control appli- 


cations in an extremely 
small form factor. These unique 


features 
are made possible 
by the incorporation 
of the 


DS5340 V40 Softener 
Chip. In addition, the DS2340(T) 


executes the native instruction set of the IBM PC, so that 
the PC can serve as a development 
platform for the Soft 


V40 Flip Stiks. As a resUlt, a wide variety of high-level 
language compilers, 
assemblers, 
and debugging 
tools 


are available 
to support 
system 
designs 
based on the 


DS2340. 


~ 
DS2340",....• 


72-Pin SIMM Double-edge 
Connector 


The DS234O(T) offers two SIMM card-edges 
to support 


single-board 
and 
expanded 
operations. 
This scheme 


allows the Flip Stik to be installed 
into a 72-pin SIMM 


connector 
in one of two ways to support 
the selected 


operation. Connector A supports single-board 
operation. 


This card edge provides a total of three 8-bit parallel 110 
ports. One of these ports allows each pin to serve as an 
interrupt input. The other two ports can be configured 
as 


a high-speed 
interface 
to allow the DS2340(T) 
to act as 


a peripheral 
controller to a host microprocessor 
system. 


FULL DATA SHEET AVAILABLE 
- 
CALL 214-450-3836 


DALLAS 
SEII.CONDUCTOR 


055000 


Soft Microcontroller 


FEATURES 


• 
8-bit uC adapts to task-at-hand: 


- 8 or 32 Kbytes of high performance 
nonvolatile 
RAM 


for program and/or data memory 
storage 


- Initial downloading 
of software in end system via on- 


chip serial port 


- Capable of modifying 
its own program and/or data 


memory in end use 


- 128 internal nonvolatile 
registers for variable reten- 


tion 


• 
Crashproof 
operation: 


- Maintains all nonvolatile resources for 10 years in the 


absence 
of Vcc 


- Orchestrates 
orderly shutdown 
and automatic 
re- 


start on power up/down 


- Automatic 
restart on detection 
of errant software 


execution 


• 
Software 
Security 
Feature: 


- Executes 
encrypted 
software to prevent unautho- 


rized disclosure 


• 
On-chip, 
full-duplex 
serial 110 ports 


• 
Two on-chip timer/event 
counters 


• 
32 parallel 
110 lines 


• 
Compatible with industry standard 8051 instruction set 
and pinout 


DESCRIPTION 


The DS5000 Soft Microcontroller 
is a high performance 


8-bit CMOS 
microcontroller 
that offers ·softness· 
in all 


aspects of its application. 
This is accomplished 
through 


the comprehensive 
use of nonvolatile 
technology 
to 


preserve 
all information 
in the absence 
of system 
Vcc' 


The entire program/data 
memory space is implemented 


using high speed, 
nonvolatile 
static CMOS RAM. Two 


memory size versions 
are available which offer either 8 


Kbytes or 32 Kbytes of NV RAM for program/data 
stor- 


PIN CONNECTIONS 


PLO I I 
40 
Vcc 


Pl.1 I 2 
39 
PO.OADO 
Pl.2 I 3 
38 
PO.I AD1 


P1.3 
4 
37 
PO.2AD2 


P1.4 I 5 
36 
PO.3AD3 


P1.5 I 6 
35 
POA AD4 


P1.6 I 7 
34 
PO.5AD5 


Pl.7 18 
33 
PO.6AD6 


RST 19 
32 
PO.7AD7 


RXDP3.0 110 
31 
EA\ /Vpp 


TXDP3.1 III 
30 
AlE/PROG\ 


INTO\P3.2 112 
29 
PSEN\ 


INT1\ P3.3 
13 
28 
P2.7 A15 


TOP3.4 
14 
27 
P2.6 A14 


T1 P3.5 
15 
26 
P2.5 A13 


WR\ P3.6 116 
25 
P2A A12 
RD\ P3.7 117 
24 
P2.3 Al1 


XTAL2118 
23 
P2.2 AID 


XTAL1119 
22 
P2.1 A9 
VSS 120 
21 
P2.0 ~ 


4Q-Pin Encapsulated 
Package 


ORDERING 
INFORMATION 
DS5000 
xx -xx1'L MAX "ock Foeq,,,,,, 


08 
8M'lz 


12 
12M'lz 


16 
16MHz 
OJ 
Program/Data 
RAM 


08 
8 Kbytes 


32 
32 Kbytes 


age. 
Furthermore, 
internal data registers 
and key con- 


figuration 
registers are also nonvolatile. 


A major benefit resulting from its nonvolatility 
is that the 


Soft Microconlroller allows program memory to bechanged 
at any time, even after the device has been installed in the 
end system. 
Additionally, 
the size of the program 
and 


data memory areas in the embedded 
RAM is variable and 


can be set either when the application 
software is initially 


loaded or by the software 
itself during execution. 


FULL DATA SHEET AVAILABLE 
- 
CALL 214-450-3836 


DALLAS 
SEMICONDUCTOR 
DS5000T 


Time Microcontroller 


FEATURES 


• 
DS5000 Soft Microcontroller 
with embedded 
clock/ 
calendar 


• 
Internal 
lithium cell preserves 
clock function 
in the 
absence 
of Vcc 


• 
8 or 32 Kbytes of embedded 
nonvolatile 
program! 
data RAM 


• 
Power sequencer 
and watchdog 
timer help ensure 


crashproof 
operation 


• 
Compatible 
with industly 
standard 
8051 instruction 


set and pinout 


DESCRIPTION 
The DSSOOOTTime Microcontroller 
offers all the features 


of the DSSOOOSoft Microcontroller 
with the added benefit 
of an embedded 
real-time 
clock/calendar 
function. 
The 


clock function itself is accessed 
as though it were a part 


of the embedded data RAM so that the 32 VO pins are free 
for the application 
use. With this feature, new and existing 


Pl.0 
.1 
Yec 


Pl.l 
.2 
PO.OADO 


P1.2 
.3 
PO.l ADl 


P1.3 
• 4 
PO.2AD2 


Pl.4 
• 5 
PO.3AD3 


P1.5 
• 6 
PO.4A04 


Pl.6 
• 7 
PO.5ADS 


P1.7 
8 
33 
PO.8A06 


RST 
.9 
32 
PO.7 AD7 


RXDP3.0 
.10 
31. 
EAIV~ 


TXDP3.1 
.11 
30 
ALEJPROG 


INlOP3.2 
.12 
29. 
PSEN 


1NT1P3.3 
.13 
28. 
P2.7 A15 


TOP3.4 
14 
27 
P2.6A14 


T1P3.5 .15 
28 
P2.5A13 


WRP3.6 
.16 
25. 
P2.4A12 


RDP3.7 
117 
241 
P2.3All 
XTAl2 .18 
23 1 
P2.2Al0 
XTALl .19 
22. 
P2.1A9 


vss 
.20 
21 1 
P2.0 A9 
4O-PinEncapsulated Packag. 


ORDERING INFORM~T10N 
DS~OOTL 


Program/Data 
RAM 


08 
8Kbytes 


32 
32 Kbytes 


MAX. 
Clock 
Frequency 


08 
8 MHz 
12 
12 MHz 
16 
16MHz 


microcontroller 
systems 
can now log events, 
schedule 


activities, 
and 
time 
operations. 
The 
combination 
of 


DS5000Ts 
soft features together with a real-time clock/ 


calendar provides a powerful controller that adapts to the 
needs of time-driven 
applications. 


DALLAS 
SEMICONDUCTOR 


DS5000FP 
Micro Chip 


FEATURES 
• Offers the miaocontroller 
die used in the DSSOOOSoft 


Microoontrolier DIP packaged in an SO-pinQuad Flat 
Pack (QFP) 


• 
Provides access to bytewide address/data 
bus, not 


available on the DS5000 DIP 


• 
Incorporates battery switching/monitoring 
circuitry for 


powering external memory devices in the absence of 
Voo 


DESCRIPTION 
The DSSOOOFPMiao Chip is an SO-pinQuad Flat Pack 
(QFP) containing a standalone 055000 Soft Microcon- 
troller die which normally resides in a 4O-pin DS5000 DIP 
package. Itretains all the hardware features of a DSSOOO 
DIP and can be used much like ROM-less versions of the 
8051, exceptlhat all four ports of the DS5000FP are freed 
up for general-purpose 
1,0. An external lithium energy 


cell can be attached 
to this chip to power extemal 


SRAM(s) in the absence of V00' This gives the user the 
flexibility of using his own lithium cells and memories to 
implement a nonvolatile miaocontroller 
solution with the 


ORDERING 
INFORMATION 
DSSOOOFP-XX 
-08 
-12 
-16 


08 MHz 
12 MHz 
16MHz 


soft features inherent in the DSSOOODIP. 
EPROM 


devices can be used for program memory in applications 
not requiring reloadable software. 


Of the 80 pins on the package, only 68 are actually tied 
to pads on the die. The rest of the pins are no-oonnects. 
40 pins of the 68 signal pins are identical in function to the 
40 pins of a standard DS5000. 
The other 28 pins are 


normally used to interface to the embedded RAM and the 
lithium source on the standard DSSOOODIP products. 


FULL DATA SHEET AVAILABLE 
- 
CALL 214-450-3836 


DALLAS 
SEMICONDUCTOR 


FEATURES 
• 
Allows immediate evaluation ofDS5000TTime 
Micro- 


controller or Ds5000 Soft Microcontroller 
in an exist- 
ing application 


• 
Supplied with DSSOOOT32, software diskette, Ds5000 
User's Guide, and In-System Loader hardware 


• 
Supports in-system serial downloading of Ds5000(T) 
from an IBM PC host 


• 
DS5000T supports all functions of Ds5000 with addi- 
tion of real-time clock 


• 
DownloadsNerifies 
Intel Hex absolute 
object files 


residing on IBM PC 


• 
User-friendly software prompts user for required sys- 
tem configuration information 


DESCRIPTION 
The Ds5000TK Time Micro Evaluation Kit is a develop- 
ment support system which is designed to allow immedi- 
ate evaluation of the DS5000T Time Microcontroller in a 
system application. 
Since the Ds5000T performs all of 


the functions associated with the Ds5000 Soft Microcon- 
troller, it can also be used for evaluation of any of the 
versions of a Ds5000 for a new or existing design. 


Materials provided with the kitinclude a Ds5000Twith 
32 


Kbytes of RAM, full documentation on the DS5000(T) ,In- 
System Loader serial download hardware, and software 
for the IBM PC (KIT5K). Using the Evaluation Kit,the user 
can quickly configure the DS5OOO(T)for operation in the 
target system. This configuration can be performed with- 
out detailed knowledge of the operation of the DSSOOO's 
Serial Load Mode. 
The DS5000TK Evaluation Kit not 
only serves as a first-time evaluation system for the 
DS5000 or the Ds5000T, but also performs the equiva- 
lent function of an EPROM programming sys1emthrough- 
out the prototyping phase of the design cycle. 


DS5000TK 


1ime Micro Evaluation Kit 


Adaptors are available for development with the Ds2200 
Soft Micro stik and the Ds2200T 
Time Micro stik. For 
information on these see the Ds907x data sheet. 


The Evaluation Kit's In System Loader hardware allows 
application software ~ be loaded into the DS5000(T) 
while it is connected to the target system, eliminating the 
need for removal of the device when reprogramming 
is 
required. The In System Loader hardware consists of an 
Rs232 cable that connects to the Rs232 Fixture which 
houses the appropriate interface circuitry and provides a 
4O-pin Zero-insertion-Force 
socket for the either the 


DS5000 or Ds5000T. 
The fixture in turn attaches to the 


4o-pin target cable which connects to the microcontroller 
socket in the target system. The hardware provides the 
mechanism for the KIT5K software to take control of the 
DS5000(T) via the Rs232 cable, place the device in its 
Serial Program Load Mode, and transmit new software to 
the device. 


FULL DATA SHEET AVAILABLE 
- 
CALL 214-450-3836 


DALLAS 
SEMICONDUCTOR 


DS5001FP 


128K Micro Chip 


• Enhanced 
CMOS 
microcontroller 
addresses 
up to 
128K of NV SRAM for program/data 


• Bytewide 
address/data 
bus leaves port pins for gen- 
eral-purpose 
I/O 


• Multiple chip select outputs for memory 
mapping of peripheral 
devices 


• Crashproof 
circuitry converts CMOS SRAM into non- 
volatile storage 


• Reprogrammable 
Peripheral 
Controller 
(RPC) mode 


emulates 
8042 for PC bus applications 


• Increased 
flexibility in program loading 


• Optional 
CRC-16 
check 
of NV program/data 
RAM 
area on power-up 
or watchdog 
reset 


• Bandgap reference provides tight power supply moni- 
toring 


• 100% compatible 
with 8051 instruction 
set 


• 8O-pin Quad Flat Pack (QFP) surface mount package 


DESCRIPTION 


The OS5001 FP 128K Micro Chip is an enhanced version 
of the OS5000FP 
Micro Chip. 
The OS5001FP 
is de- 


signed for systems with large nonvolatile 
SRAM and I/O 


requirements; 
its separate 
bytewide 
address/data 
bus 


accesses 
up to 128K bytes of nonvolatile 
SRAM 
for 
program/data 
storage. 
In addition, 
four peripheral 
en- 
ables allow additional I/O devices to be memory-mapped 
onto the bytewide bus without the need for external logic. 
Thus, 
even 
in the most complex 
systems, 
the 8051- 
compatible 
ports are free for general-purpose 
I/O. When 


combined 
with an appropriate 
external 
lithium energy 
cell, the OS5001FP's 
crash proof circuitry 
retains 
pro- 


grams and data in external 
SRAM for 10 years in the 


absence 
of VCC' 


Compared 
to its predecessor, 
the OSSOOOSoft Micro- 


controller, the OS500 1FP incorporates 
memory capacity 


and flexibility 
enhancements, 
additional 
I/O resources, 


P2.61A14 
CE3I 
CE4I 
BOO 
P2.51A13 
BOO 
P2.4IA12 
BD1 
P2.31A11 
BDO 
YU 
BA15 
GND 
P2.2JA10 
P2.1/M 
P2.OIA. 


XTAL1 
XTAL2 
P3.7/A01 
P3.6IWR\ 
P3.5IT1 
PF\ 
YRS1\ 
P3.4ITO 


and new software 
loading 
features. 
Memory 
improve- 


ments indude 
the ability to address 
128K bytes of NV 
SRAM on the bytewide 
bus, multiple 
memory architec- 
tures 
for optimum 
implementation, 
and 
a peripheral 
memory map. Substantial 
flexibility in memory selection 
is provided 
by the 
OS5001 FP's 
unique 
architecture, 


which allows the most cost-effective 
memory selection to 
be used. 


I/O flexibility is provided by the Reprogrammable 
Periph- 
eral Controller 
(RPC). This is an 8042 hardware 
emula- 


tion mode that allows the 055001 FP to act as a slaved 
peripheral 
controller for PC bus applications. 
When the 


RPC is not in use, port I/O which is fully compatible 
with 
the 8OC51 remains 
available. 
Additional 
I/O flexibility 
results 
from the ability 
to address 
external 
peripheral 


devices on the bytewide bus, which allows the ports to be 
used for other functions. 


III 


FULL DATA SHEET AVAILABLE 
- 
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DALLAS 
SEMICONDUCTOR 


DS5002FP 
Secure Micro Chip 


• Enhanced 
security features: 


- Stronger 
address/data 
encryptor 


- 64-bit encryption 
key word 


- Automatic 
true random key generation 


- SOl (self-Destruct 
Input) 


- Top coating defeats microprobe 
attack 


• Customer-specific 
encryption 
versions available 


• 
Incorporates 
enhanced 
memory and 110 features 
of 


OS6OO1FP 128K Micro Chip. 


• 
100"10compatible 
with 8051 instruction 
set 


• 
8o-pin Quad Flat Pack (QFP) surface-mount 
package 


DESCRIPTION 


The OS6OO2FP Secure Micro Chip is a secure version of 
the 
OS5001FP 
128K Micro 
Chip. 
In addition 
to the 


memory 
and 1/0 enhancements 
of the OS6OO1FP, the 


Secure Micro Chip incorporates 
the most sophisticated 


security 
features 
available 
in any microcontroller. 
The 


security 
features 
of the OSS002FP 
indude 
an array of 


mechanisms 
which 
are designed 
to resist all levels of 


threat, including 
observation, 
analysis, and physical at- 


tack. 
As a result, a massive effort would be required to 


obtain any information about memory contents. 
Further- 


more, the soft nature of the OS6OO2FP allows frequent 
modification 
of the secure information, 
thereby minimiz- 


ing the value of any secure information 
obtained at any 


given time by such a massive effort. 


The OS5002FP 
implements 
a security system that is an 


improved 
version 
of its predecessor, 
the OS6OO0 Soft 


Microcontroller. 
Like the OS6OO0, the OSS002FP loads 


and executes 
application 
software 
in encrypted 
form in 


up to 128K x 8 bytes of standard 
SRAM on its bytewide 


bus. 
This 
RAM is converted 
by the OS6OO2FP into 
lithium-backed 
nonvolatile 
storage 
for programs 
and 


data. 
As a resUlt, the contents 
of the RAM and the 
execution 
of the software 
appear 
unintelligible 
to the 


outside 
observer. 
The encryption 
algorithm 
uses 
an 


internally 
stored 
and protected 
key. 
Any attempt 
to 
discover the key value results in its erasure, rendering the 
encrypted 
contents of the RAM useless. 


The Secure 
Micro Chip offers a number 
of major en- 


hancements 
to the software security implemented 
in the 


previous generation 
of the OS5000 Soft Microcontroller. 


A full data sheet is available under non-disclosure 
agree- 


ment. Contact the factory for details. 


DALLAS 
SEMICONDUCTOR 
DS5311FP 


68HC11 Softener Chip 


• Softens 
68HC11-based 
systems 


- Converts 
up to 64K bytes of CMOS 
RAM into 


lithium-bad<ed 
NV program'data 
storage 


- Serial bootstrap 
loading 


- 
In-system 
program 
changes 
adapt HC11 to task 


at hand 


• Crashproof 
operation 
during transient 
conditions 


- NV storage for 10 years with no Vcc 
- Orderly 
shutdown/restart 
on power-upldown 


- Watchdog 
timer 
- CRC of memory 
on power-up 


- Call for Help via Modem 


• Enhanced 
VO 
- 
Provides 
four 8-bit parallel 
VO ports to HC11 


- 
Dual port register file for Host bus interface 


- 4 decoded 
chip enables 
with write protection 


- Mates to HC11 Address/Data 
Bus 


DESCRIPTION 
The DS5311 FP 68HC11 Softener 
Chip is a member 
of 


the Softener family that is designed 
to provide the bene- 


fits of adaptability, 
crashproof 
operation, 
and enhanced 


parallel 
VO capabilities, 
as discussed 
in the 
DS53xx 


Softener 
Family User's Guide, for systems based on the 


popular 
Motorola 
MC68HC11 
microprocessor. 
The 


DS5311 FP interfaces 
directly 
to the HC11's 
addressf 


data bus and control signals, and converts up to 64K by- 


tes of CMOS SRAM into nonvolatile 
readiwrite 
storage. 


An embedded 
control system with the above attnbutes 


can be implemented 
using only the 68HC11 , DS5311 FP 


Softener 
Chip, CMOS 
static 
RAM, and a lithium 
cell. 


Additional 
peripheral 
functions, 
such as a permanently 


powered 
DS1283 Watchdog 
Timekeeper 
Chip, can be 


added to the system without the need for additional glue 


logic. 


AS~ 
Al0 
All 
A12 
A13 
A14 
A15 
CE2 
CEf 
vu 
VCCO 
VCCI 
J5CEf 
PCE2 
PFD 
l"FRST 
X2 
Xl 
CLKOUT 
CLKIN 
l'm'OUT 
RSTIR 
PB.O 


Also 
available 
from 
Dallas 
Semiconductor 
is 
the 


OS2311 Soft HC11 Stik, a complete 
implementation 
of 


the embedded 
control 
system 
described 
above. 
The 


Stik is implemented 
on a SIMM module that plugs into 


the industry-standard 
72-pin SIMM connector 
scheme 


which 
supports 
redundant 
contacts, 
simple 
insertion! OJ 


extraction, 
and low overall height profiles. 
The DS2311 


can be used as a high-level 
bUilding blod< in a system 


design, resulting in a quid< time to market for a Softener- 
based HC11 system. 
Alternatively, 
it can be used for 


fast prototyping 
of a system that will ultimately 
incorpo- 


rate the DS5311 FP HC11 Softener 
Chip. 
The designer 


should consult the OS2311 data sheetfor 
information 
on 


this application 
of the DS531'. 


FULL DATA SHEET AVAILABLE 
- 
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DALLAS 
SEMICONDUCTOR 


DS5340FP 
V40 Softener Chip 


• Adapts to task-at-hand: 


- Converts 
up to 672K bytes of CMOS SRAM into 


lithium-backed 
NV program/data 
storage 


- Serial bootstrap 
loading 


- Code can be changed 
in end use 


DESCRIPTION 
The OS5340 
V40 Softener, 
a member 
of the Softener 


family, prOVides the benefits of adaptability, 
aashproof 


operation, 
and 
enhanced 
parallel 
I/O capabilities 
as 


discussed 
in the 
DS53XX 
User's 
Guide for systems 


based on the popular 8088-compatible 
NEC V40 miaa- 


processor. 
The OS5340 interfaces 
directly to the V40's 


address/data 
bus and control signals and converts up to 


672K bytes of CMOS SRAM into nonvolatile 
readIWrite 


storage. 


An embedded 
control system with the above attributes 


can ..,.. imDlemented 
using only the V40, 055340 
V40 


~ static RAM, and a lithium cell. Additional 


~", 
such as a permanently 
powered 


.~flction 
(using the OS1283 Watchdog 


"er Chip) can be added to the system without the 


Ai for additional glue logic. Because the V40 is code- 


compatible 
with the 8086, application code can be devel- 


oped on a PC in its native instruction 
set. As a result, a 


multitude of high-level language compilers, 
assemblers, 


and debugging 
packages are available to support devel- 


opment for a V40/0S5340-based 
embedded control sys- 


tem. 


Also available from Dallas Semiconductor 
is the 052340 


V40 Soft Stik, which is a complete 
implementation 
of the 


embedded control system desaibed 
above. The OS2340 
is implemented 
as a small daughterboard 
that plugs into 


the industry-standard 
72-pin 51MM connector 
scheme, 


which 
supports 
redundant 
contacts, 
simple 
insertion! 


extraction, 
and low overall height profiles. 
The 052340 


can be used as a high-level 
bUilding block in a system 


design resulting in a quick time to market for a 50ftener- 
based V40 system. 
Alternatively, 
it can be used for fast 


prototyping 
of a system which will ultimately incorporate 


the OS5340 V40 Softener 
itself. 
The designer 
should 


consult the 052340 
product preview for information 
on 


this application 
of the OS5340. 


WROun 
ASTB 
RDIN\ 
WRIN\ 
A19 
A18 
A17 
A16 
A16L 
CE4\ 
CE3\ 
CE2\ 
GND 
AD7 
AD6 
ADS 
AD4 
AD3 
AD2 
ADl 
ADO 
INT1\ 
RL\ 
INT2\ 


General Information 


Silicon Timed Circuits 


Multiport Memory 


Nonvolatile RAM 


Intelligent Sockets 


Timekeeping 


User-Insertable Memory 


User-Insertable Memory (Secured) 


Battery Backup and Battery Chargers 


System Extension 


Sip Stik Prefabs 


Automatic Identification 


Microcontrollers 


Telecommunications 


Teleservicing 


Packages 


lEI 
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DALLAS 
SEMICONDUCTOR 
DS2130Q 
Voice Messaging Processor 


• Per-ehannel 
voice messaging 
processor 
for digitized 
voice storage 
and retrieval 


• High fidelity speech 
recording 
and playback 
at 8, 12, 
16, 
24 and 32 Kbits/see 


• Integral OTMF transceiver 
for remote touch-tone 
con- 


trol and dialing 


• Connects 
to popular 
PCM codeclfilters 
for analog in- 


terfacing 


• Direct PCM serial data bus interfaces to any of 32 pos- 
sible TOM time slots 


• Monitors and reports audio energy levels for call prog- 


ress and voice detection 


• Selectable 
beep generator 
for sound prompts 


• 3-wire synchronous 
serial control port 


DESCRIPTION 
The OS2130 
Voice Messaging 
Processor 
is a CMOS 
OSP processor 
that serves as a voice 
messaging 
en- 


gine for digitized 
voice 
storage 
and retrieval 
applica- 
tions. 
It offers half-duplex 
speech compression 
or ex- 


pansion 
at either 
8, 12, 16, 24 or 32 Kbitslsee. 
The 
advanced 
speech compression 
algorithm 
maintains ex- 


cellent audio clarity even at low bit rates. The algorithm 


also incorporates 
a OTMF transceiver 
for decoding 
or 
generating 
touch-tone 
signals 
for remote 
control 
and 


automatic 
dialing. 
The tone generator 
can be used to 
create 
single-tone 
beeps 
used in popular 
answering 
machines. 
Voice and call progress 
detection 
can be 
easily 
implemented 
using the energy threshold 
detect 
outputs. 
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The OS2130 can be used together 
with a Iow-cost 
co- 


de<:lfilter device 
for analog 
interfacing 
in standalone 


applications 
such 
as answering 
machines 
or feature 
phones. 
It can also interfacedirec:tly 
to a serial PCM bus 


on any of up to 32 possible time slots using an internal 


software-selectable 
time slot assigner 
circuit 
(TSAC). III 
This configuration 
can be used in digital switching 
sys- 
~ 


tems for adding 
voice 
messaging 
services 
to existing 
backplane 
designs. 


Applications 
include 
digital 
answering 
machines, 
em- 
bedded 
voice 
response, 
speech 
annunciators, 
voice 


mail, key telephone 
systems 
and automatic 
operator 
services. 
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DALLAS 
SEMICONDUCTOR 


DS2132/Q 


Digital Answering 


Machine Processor 


FEATURES 


• Two high quality speech compression 
algorithms 
per- 


mit either 7 or 14 minutes of speech storage in a single 
4 Mbit DRAM 


• Economical 
three-wire 
data/controVstatus 
port frees 


up microcontroller 
port pins. 


• Detects and generates 
the 12 standard 
DTMF tones 


plus the AlBiC/D 
tones. 


• Detects CCIn 
T.30 FAX calling tone (1100 Hz) 


• Generates 
musical tones which allow "melodies-on- 


hold" or customizable 
prompts 


• Echo cancellation 
for improved 
DTMF receiver 
per- 
formance 


• Precise signal level detection 
capability 


• Record/Playback 
gain control 


• 28-pin 
DIP or PLCC (0521320) 
packages 


DESCRIPTION 
The 052132 
Digital Answering 
Machine 
Processor 
is a 


Digital 5ignal 
Processor 
(DSP) optimized 
for the com- 


pression/expansion 
of PCM coded voice to/from an ex- 


tremely 
low bit rate. 
The 
052132 
contains 
two ad- 


vanced 
speech 
compression 
algorithms 
that 
offer 


outstanding 
fidelity. 
The 5tandard 
Record/Playback 
al- 


gorithm 
compresses 
speech 
to 9.8Kbps 
and the Ex- 


tended 
Record/Playback 
algorithm 
compresses 


speech to 4.9Kbps. 


The 052132 
is ideal for embedded 
applications 
such as 


digital answering 
machines, voice mail, voice annuncia- 


tors, 
and 
any 
other 
device 
that 
needs 
to maximize 
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speech 
storage 
in a limited 
memory 
space. 
A simple 


three 
wire 
interface 
to the embedded 
microcontroller 


frees up valuable 
controller 
port pins for other uses and 


simplifies 
the software 
needed to transfer 
speech data, 


issue commands, 
and receive 
DTMF/energy 
leveVsta- 


tus information. 
The 052132 
detects and generates 
all 


16 DTMF tones and can also generate 
a wide variety of 


call progress 
tones. 
In addition, 
the 052132 
provides 


CCIn 
Rec. T.30 FAX calling tone detection 
which en- 


ables the answering 
machine to determine 
if the incom- 


ing call is a voice or FAX transmission. 
The energy level 


detector 
allows the microcontroller 
to perform 
call prog- 
ress detection 
and automatic 
gain control functions. 


DALLAS 
SEMICONDUCTOR 
052141 


T1 Controller 


• Supports 
both 
FDL standards, 
ANSI 
T1.403-1989 


and AT&T TR54016 


DESCRIPTION 


The 
OS2141 
is a comprehensive, 
software.cJriven 
T1 


framer. 
It is meant to act as a slave or co-processor 
to a 


microcontroller 
or microprocessor. 
Quick access via the 


parallel control port allows a single micro to handle many 
T1 lines. The OS2141 is very flexible and can be config- 
ured into numerous 
orientations 
via software. 
The soft- 


ware orientation 
of the device allows the user to modify 
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their design to conform to future T1 specification 
changes. 
The 
controller 
contains 
a set of 62 eight-bit 
intemal 


registers 
which 
the user 
can 
access. 
These 
intemal 


registers 
are used to configure 
the device 
and obtain 


information 
from the T1 link. The device fully meets all of 


the latest T1 specifications 
including 
ANSI T1.403-1989, 


AT&T TR 62411 (12-90), 
and cCln 
G.704 and G.706. 
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DALLAS 
SEMICONDUCTOR 


DS2145/DS2146 
T1/CEPT Medium Haul PCM Line 
Interface 


FEATURES 


• T1 (1.544 Mbps) and CEPT (2.048 Mbps) PCM line in- 
terface 
transceiver 


• Pin compatible 
with the CS61574(A)I75135(A) 
and 
LXT300/304Af305(A) 


• Receiver 
sensitivity 
of -18 
dB will recover data off of 
lines up to 3300 feet (1 km) in length 


• Onboard 
128 bit jitter 
attenuator 
which 
can be dis- 
abled 


• DS2145 contains 
a receive side ptter attenuator 
DS2146 
contains 
a transmit 
side jitter attenuator 


• Compatible 
with 
Dallas 
Semiconductor's 
complete 
line of framers including the DS2180A, 
DS2181 A, and 
DS2141 


• Available 
in 28 pin DIP and PLCC 


• Single +5V supply 


DESCRIPTION 
The 
DS2145 
and 
DS2146 
are monolithic 
CMOS 
T1 


(1.544 
Mbps) 
and CEPT 
(2.048 
Mbps) 
line interface 
transceivers. 
They couple directly 
to the T1 or CEPT 


lines via a transformer 
and will recover both clock and 
data from lines as long as 3300 feet (1 km). These de- 
vices contain 
a digital 
clock recovery 
system which 
is 


very tolerant 
to incoming 
jitter and its on-board 
128 bit 
jitter attenuator 
allows it to smooth wide excursions 
that 


can appear in T1 and CEPT data streams. 
The DS2145 
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and DS2146 
contain 
a receive 
only monitor 
mode 
in 


which the transmitter 
can be disabled to lower the power 
consumption 
and the receive side reconstruction 
filter 
can also be disabled and replaced with straight resistive 


gains of 12 dB, 18 dB, or 24 dB. These devices 
met or 
exceed the applicable 
sections of AT&T TR62411 
(Dec. 


90), ANSIT1.403-1989,andtheCCITT 
Bluebook 
Rec- 
ommendations 
G.703, G.823, and G.735. 
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DALLAS 
SEMICONDUCTOR 


052165 


16/24/32Kbps 


ADPCM Processor Chip 


• Compresses/expands 
64Kbps 
PCM voice 


tolfrom either 32Kbps, 
24Kbps, or 16Kbps 


• Dual fully independent 
channel 
architecture; 
device 


can be programmed 
to perform either: 


- two expansions 


- two compressions 


- one expansion 
and one compression 


• Interconnects 
directly to combo- 


codec devices 


• Input to output delay is less than 375 us 


• Simple serial port used to configure 
the device 


• Onboard 
Time Slot Assigner 
Circuit (TSAC) 
func- 


tion allows data to be input/output 
at 


various 
time slots 


• Supports 
channel associated 
signaling 


• Each channel can be independently 
idled or 


placed into bypass 


• Available 
hardware 
mode requires no host 


processor; 
ideal for voice storage applications 


• Backward-compatible 
with the DS2167 ADPCM 


Processor 
Chip 


• Single +3 to +5V supply; low-power 
CMOS 


technology 


• Available 
in 24-pin DIP and 28-pin PLCC 


DESCRIPTION 


The DS2165 
ADPCM 
Processor 
Chip 
is a dedicated 


Digital 
Signal 
Processing 
(DSP) 
chip 
that has been 


optimiZed 
to perform 
Adaptive 
Differential 
Pulse Code 


Modulation 
(ADPCM) 
speech compression 
at three dif- 


ferent rates. The chip can be programmed 
to compress 


(expand) 
64Kbps 
voice data down to (up from) either 


32Kbps, 
24Kbps, 
or 
16Kbps. 
The 
compression 
to 


32Kbps follows the algorithm 
specified 
by CCITI 
Rec- 


ommendation 
G.721 (JUly 1986) and ANSI document 
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T1.301 (April 1987). The compression 
to 24Kbps follows III 


ANSI document 
T1.303. 
The compression 
to 16Kbps 
• 


follows 
a proprietary 
algorithm 
developed 
by Dallas 


Semiconductor. 
The DS2165 can switch compression 


algorithms 
on-the-fly. 
This allows 
the user to make 


maximum 
use of the available 
bandwidth 
on a dynamic 


basis. 


DALLAS 
SEMICONDUCTOR 
082167/082168 
ADPCM Processor 


• Speech 
compression 
chip compatible 
with standard 
ADPCM 
algorithms: 


- DS2167 
supports 
"new" T1Y1 
recommendations 
(July 1986) and "new" CCITT G.721 recommenda- 
tions 


- DS2168supports"01d"CCITTG.721 
recommenda- 
tions 


• Dual independent 
channel 
architecture 
- device may 
be programmed 
to perform full duplex, 24::hannel 
ex- 
pansions. 
or 24::hannel 
compressions 


• Interconnects 
directly 
with lHaw 
or A-Iaw 
combo- 


codec devices 


• Serial PCM and control port interfaces 
minimize "glue 
logic" in multiple 
channel applications 


- O~ip 
channel 
counters identify input and output 
time slots in TDM-based 
systems 


- Unique 
addressing 
scheme 
simplifies 
device 
con- 
trol; 3-wire 
port shared among 64 devices 


- Bypass 
and idle features 
allow dynamic 
allocation 
of channel 
bandwidth, 
minimize 
system 
power re- 


quirements 


• Hardware 
mode intended 
for standalone 
use 


- No host processor 
required 


- Ideal for voice mail applications 


• 28-pin 
surface mount package 
available, 
designated 
DS216701DS2168Q 


DESCRIPTION 
The DS2167 
and DS2168 
are dedicated 
digital 
signal 


processor 
(DSP) CMOS 
chips optimized 
for Adaptive 
Differential 
Pulse 
Code 
Modulation 
(ADPCM) 
based 
speech compression 
algorithms. 
The devices halve the 
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transmission 
bandwidth 
of "toll quality" voice from 64K 
to 32K bits/second 
and are utilized in PCM-based 
tele- 


phony networks. 
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DALLAS 
SEMICONDUCTOR 
082175 
T1/CEPT 
Elastic Store 


• Rate buffer for T1 and CEPT transmission systems 


• Synchronizes looJrtjmed 
and system-timed 
data 


streams on frame boundaries 


• IdealforT1 (1.544 MHz)toCEPT (2.048 MHz), CEPT 


to T1 interfaces 


• Supports parallel and serial backplanes 


• Buffer depth is 2 frames 


• Comprehensive on-chip ·slip" control logic 


- Slip occur only on frame boundaries 


- Outputs report slip occurrences and direction 
- Align feature allows buffer to be recentered at any 


time 
- Buffer depth easily monitored 


• Compatible with OS2180A, OS2181 CEPT Trans- 


ceivers 


• Industrialtemperature range of-40°C to +85°C avail- 


able, designated OS2175N 


DESCRIPTION 
The OS2175 is a low-power 
CMOS elastio-store 


memory optimized for use in primary rate telecommu- 
nications transmission equipment. The device serves 
as a synchronizing element between async data 
streams 
and 
is compatible with 
North American 


(T1-1.544 MHz) and European (CEPT-2.048 MHz) 
rate networks. The chip has several flexible operating 
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modeswhich eliminate support logic and hardware cur- 
rently required to interconnect parallel or serial TOM 
backplanes. Application areas include digital trunks, OJ 
drop and insert equipment, digital cross-connects 
.• 
(OACS), private network equipment and PABX-to- 
computer interfaces such as OMI and CPI. 


DALLAS 
SEMICONDUCTOR 
DS2176 
T1 Receive Buffer 


• Synchronizes 
loop-timed 
and system-timed 
T1 data 
streams 


• Two frame buffer depth; slips occur on frame bound- 
aries 


• Output 
indicates 
when slip occurs 


• Buffer may be recentered 
externally 


• Ideal for 1.544 to 2.048 MHz rate conversion 


• Interfaces 
to parallel or serial backplanes 


• Extracts 
and buffers robbed-bit 
signalling 


• Inhibits signalling 
updates during alarm or slip condi- 
tions 


• Integration 
feature "debounces" 
signalling 


• Slip compensated 
output 
indicates 
when signalling 
updates 
occur 


• Compatible 
with OS2180A T1 Transceiver 


• Surface 
mount 
package 
available, 
designated 
OS2176Q 


• Industrial temperature 
range of -40°C 
to +85°C avail- 
able, designated 
OS2176N 


DESCRIPTION 
The OS2176 is a low-power 
CMOS device specifically 
designed 
for synchronizing 
receive side Ioop-timed 
T- 


carrier data streams 
with system 
side timing. 
The de- 
vice has several flexible operating 
modes which simplify 
interfacing 
incoming 
data to parallel 
and serial 
TOM 


backplanes. 
The device extracts, buffers and integrates 


ABCO signalling; 
signalling 
updates are prohibited 
dur- 
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ing alarm or slip conditions. 
The buffer replaces 
exten- 
sive hardware 
in existing applications 
with one "skinny" 
2~ead 
package. 
Application 
areas 
include 
digital 
trunks, drop and insert equipment, 
transooders, 
digital 


cross-connec:ts 
(OACS), 
private 
network 
equipment 
and 
PABX-to-computer 
interfaces 
such 
as OMI and 
CPI. 


'FULL DATA SHEET AVAILABLE 
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DALLAS 
SEMICONDUCTOR 
DS2180A 
T1 Transceiver 


• Single chip DS1 rate transceiver 


• Supports 
common 
framing 
standards 


- 12 frames/superframe 
"193S" 


- 24 frames/superframe 
"193E" 


• Three zero suppression 
modes 


- 87 stuffing 


- 88ZS 


- Transparent 


• Simple serial interface 
used for configuration, 
control 
and status monitoring 
in "processor" 
mode 


• "Hardware" 
mode 
requires 
no host 
processor; 
in- 


tended for standalone 
applications 


• Selectable 
0,2, 4, 16 state robbed bit signaling modes 


• Allows 
mix of "clear" and "non-<:Iear" 
050 
channels 
on same DS1 link 


• Alarm generation 
and detection 


• Receive error detection 
and counting for transmission 
performance 
monitoring 


• 5V supply, low power CMOS technology 


• Surface 
mount 
package 
available, 
designated 
DS2180AO 


• Industrial temperature 
range of-40°C 
to +85°C avail- 


able, designated 
,DS2180AN 
or DS2180AON 


DESCRIPTION 


The DS2180A is a monolithic 
CMOS device designed to 


implement 
primary 
rate (1.544 
MHz) 
T-carrier 
trans- 
mission systems. 
The 1935 framing 
mode is intended 
to support existing Ft/Fs applications 
(12 frames/super- 


frame). 
The 193Eframing 
mode supports the extended 
superframe 
format 
(24 
frames/superframe). 
Clear 


channel 
capability 
is provided 
by selection 
of appropri- 
ate zero suppression 
and signaling 
modes. 
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Several functional 
blocks 
exist in the transceiver. 
The 
~ 
transmit 
framerlformatter 
generates 
appropriate 
fram- 
••••• 


ing bits, inserts 
robbed 
bit signaling, 
supervises 
zero 
suppression, 
generates 
alarms, 
and provides 
output 
clocks useful for data conditioning 
and decoding. 
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DALLAS 
SEMICONDUCTOR 
052181 
CEPT Primary Rate Transceiver 


FEATURES 


• Single 
chip 
primary 
rate transceiver 
meets 
CCITI 
standards 
G.704, G.706, and G.732 


• Supports 
new CRC4-based 
framing 
standards 
and 
CAS and CCS signalling 
standards 


• Simples serial interface 
used for device confJguration 
and control 
in processor 
mode 


• Hardware 
mode requires no host processor; 
intended 
for stand-alone 
applications 


• Comprehensive, 
on-chip 
alarm 
generation, 
alarm 
detection, 
and error logging logic 


• Shares 
footprint 
with DS2180A 
T1 Transceiver 


• Companion 
to 
dS2175 
Transmit/Receive 
Elastic 
Store 


• 5V supply; 
low-power 
CMOS technology 


DESCRIPTION 
The DS2181A 
is designed 
for use in CEPT networks 


and supports 
all logical 
requirements 
of CCITI 
Red 


Book 
Recommendations 
G.704, 
G.706, 
and 
G.732. 
The 
transmit 
side 
generates 
framing 
patterns 
and 
CRC4 codes, formats 
outgoing 
channel 
and signalling 
data, 
and 
produces 
network 
alarm 
codes 
when 
en- 
abled. The receive side decodes 
the incoming data and 
establishes 
frame, 
CAS multiframe, 
and CRC4 
multi- 


frame 
alignments. 
Once synchronized, 
the device 
ex- 
tracts channel, 
signalling, 
and alarm data. 
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A serial port allows access to 14 on-chip control and sta- 


tus registers in the processor 
mode. In this mode, a host 


processor 
controls such features 
such as error logging, 
per-channel 
code manipulation, 
and alteration 
of the re- 
ceive synchronizer 
algorithm. 


The hardware 
mode is intended 
for preliminary 
system 


prototyping 
and/or 
retrofitting 
into 
existing 
systems. 
This 
mode 
requires 
no host processor 
and disables 


special features 
available 
in the processor 
mode. 
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DALLAS 
SEMICONDUCTOR 
052182 
T1 Line Monitor Chip 


• Performs 
framing 
and monitoring 
functions 


• Supports 
Superframe 
and Extended Superframe 
for- 
mats 


• Designed 
to fulfill the requirements 
outlined 
in TA- 
TSY-000147 
(DS1 
Rate 
Digital 
Service 
Monitoring 
Unit) and TR-TSY-000194 
(ESF Interface 
Specifica- 
tion) 


• Four onboard 
error counters 
1&-bit bipolar violation 
8-bitCRC 
8-bitOOF 
8-bit frame bit error 


• Indication 
of the following 
- 
yellow and blue alarms 
incoming 
B8ZS code words 
8 and 16 zero strings 
change 
of frame alignment 
loss of sync 
carrier loss 


• Simple serial interface 
used for configuration, 
control 
and status monitoring 


• Burst mode allows quick access to counters for status 
updates 


• Single 5V supply; 
low-power 
CMOS technology 


• Available 
in 28-pin 
DIP and 28-pin PLCC 


DESCRIPTION 
The 
DS2182 
T1 
Line 
Monitor 
Chip 
is a monolithic 
CMOS 
device 
designed 
to monitor 
real-time 
perfor- 


mance on T1 lines. The DS2182 frames to the data on 
the line, counts errors, and supplies detailed information 


about the status and condition ofthe line. Largeonboard 
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counters 
allow the accumulation 
of errors for extended 
periods, which permit a single CPU to monitor a number 


of T1 lines. Output clocks that are synchronized 
to the 
incoming 
data stream are provided 
for easy extraction 
of S-Bits, 
FDL bits, signalling 
bits, and channel 
data. 


DALLAS 
SEMICONDUCTOR 


052186 
T1/CEPT Transmit Line 
Interface Chip 


FEATURES 
• 
Une interface 
for T1 (1.544 MHz) and CEPT 
(2.048 MHz) primary rate networks 


• On-<:hip transmit 
LBO (line build out) and 
line drivers eliminate external components 


• 
Programmable 
output pulse shape supports 
short-and 
long-loop 
applications 


• Supports 
bipolar and unipolar input data 
formats 


• 
Transparent 
BSZS and HOB3 zero code 
suppression 
modes 


• 
Compatible 
with OS2180A T1 and OS2181 
CEPT Transceivers 


• 
Single 5V supply; low-power 
CMOS 
technology 


DESCRIPTION 
The 
OS2186 
T1/CEPT 
Transmit 
Une 
Interface 
Chip 
interfaces 
user 
equipment 
to 
North 
American 
(T1- 
1.544MHz) 
and European 
(CEPT-2.048 
MHz) primary 
rate communications 
networks. 
The device is compat- 
ible with all types of twisted pair and coax cable found in 
such networks. 


Key on-chip components 
include: programmable 
wave- 
shaping circuitry, Iinedrivers, 
remote loopback, and zero 
suppression 
logic. A line-coupling 
transformer 
is the only 
external component 
required. 


TAIS 1 


ZCSEN 2 


TCLKSEL 3 


LENO 4 


LEN1 5 


LEN26 
VDD7 


TT1P8 


TRING 9 


VSS 10 


20 
LCLK 


19 
LPOS 


18 LNEG 


17 TCLK 


16 TPOS 


15 TNEG 


14 LB 


13 MTIP 


12 t.4RING 


11 LF 


Short loop (OSX-1, 0 to 655 feet) and long loop (CSU; 0 
dB, -7.5 dB and -15 dB) pulse templates 
found 
in T1 
applications 
are 
supported. 
Appropriate 
CCITI 
Red 
Book recommendations 
are met in the CEPT mode. 


Application 
areas include 
OACS, CSU, CPE, 
channel 
banks, and PABX-to-computer 
interfaces 
such as OMI 
and CPI. 
The OS2186 supports 
ISDN -PRI 
(Primary 
Rate Interface) specifications. 
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DALLAS 
SEMICONDUCTOR 


052187 
T1ICE PT Receive Line 
Interface Chip 


FEATURES 


• 
Une interface for T1 (1.544 MHz) and CEPT (2.048 
MHz) primary rate networks 


• 
Meets requirements 
of PUB 43801, PUB 62411, and 
applicable 
CCITI 
G.823 


• 
Precision on-chip 
PLL eliminates 
external crystal or 
LC tank -- no tuning required 


• 
Designed 
for short loop applications 
such as terminal 
equipment 
to DSX-1 


• 
Compatible 
with the DS2180A 
T1/ISDN 
Primary Rate 
and 
DS2181 
CEPT 
Transceivers 


• 
Companion 
to the DS2186 T1/CEPT 
Transmit 
Line 
Interface 
Chip 


• 
Single 5V supply; low-power 
CMOS 
technology 


DESCRIPTION 
The 
DS2187 
T1/CEPT 
Receive 
Line 
Interface 
Chip 
interfaces 
user equipment 
to North American 
(T1 1.544 
MHz) and European 
(CEPT 
2.048 
MHz) primary 
rate 
communication 
networks. The device extracts clock and 
data from twisted pair or coax transmission 
media and 


AVDD 
RAIS 
ZCSEN 
N.C. 
LCAP 
RCLKSEL 
RTIP 
RRING 
LOCK 
AVSS 


DVDD 
RCL 
AIS 
SPV 
N.C. 
N.C. 
RPOS 
RNEG 
RCLK 
DVSS 


DVDD 
RCL 


AIS 
SPV 


NC 
RPOS 


RNEG 
RCLK 


DVSS 


eliminates 
expensive 
discrete components 
andlor man- 
ual tuning reqUired in existing T1 and CEPTIine 
termina- 
tion electronics. 


Application 
areas include 
DACS, 
CSU, CPE, channel 
banks, and PABX-to-computer 
interfaces 
such as DMI 
and CPI. 


AVDD 
RAIS 


ZCSEN 
LCAP 
RCLKSEL 


RTIP 
RRING 
7 
LOCK 
8 


AVSS 


FULL DATA SHEET AVAILABLE 
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214-450-3836 


DALLAS 
SEMICONDUCTOR 
052188 
T1/CEPT Jitter Attenuator Chip 


• 
Attenuates 
clock and data jitter present in T1 
or CEPTlines 


• 
MealS 
the jitter 
attenuation 
templates 
outlined 
in 
TR62411, 
TR-TSY-000170, 
G.735, and G.742 


• 
Only 
one 
external 
component 
required; 
either 
a 
6.176MHz 
(T1) or 8.192MHz 
(CEPT) crystal 


• 
Single +5V supply; low-power 
CMOS 
technology 


DESCRIPTION 
The OS2188 T1/CEPT 
Jitter Attenuator 
Chip contains a 
128 X 2-bit buffer which, in conjuctionwith 
an external4X 
crystal, is used to attenuate the incoming jitter present in 
clock 
and 
data. 
The device 
mealS all of the latest 
applicable 
specifications 
including those outlined in TR 
62411 (ACCUNE'" 
T1.5 Service 
Description 
and Inter- 
face Specifications, 
December 
1988), TR-TSY-000170 
(Digital Cross-Connect 
System 
RequiremenlS 
and Ob- 


DJA 1 


RPOS 
2 


RNEG 3 


RCLK 
4 


BDS 5 


TEST 
6 


XTAL OUT 
7 


VSS 
8 


16 VDD 


15 RRPOS 


14 RRNEG 


13 RRCLK 


12 RS1\ 


11 BL 


10 XTAL2 


9 
XTALI 


jectives, 
November 
1985), and the CCITT Recommen- 
dations 
G.735 and G.742. 
The OS2188 is compatible 
with the OS2180A 
T1/1S0N 
Primary 
Rate Transceiver 
and OS2181 CEPT Transceiver 
and it is the companion 
to the OS2187 
T1/CEPT 
Receive 
Une 
Interface 
and 
052186 
T1/CEPTTransmitUne 
Interface. 
It can also be 
used in conjunction 
with the OS21OO T1 Network 
Inter- 
face Unit. 


DALLAS 
SEMICONDUCTOR 


082190-003 
T1 Network Interface 
Unit (NIU) 


FEATURES 


• Modularized network interface for 1.544 Mbps 


T1 services 


• Compatible with OS2180A T1/1S0N Primary 


Rate Transceiver 


• Small size--approximately 
six square inches-- 


permits integration onto line cards 


• Extracts clock and data with no external 


components or tuning 


• Detects and generates in-band loopback 


codes 


DESCRIPTION 
The OS2190 T1 Network Interface Unit is a small sealed 
module designed to meet the recommendations of AT&T 
Publication 
62411 for interfacing 
to T1 1.544 Mbps 
services (such as Accunet' T1.5, Skynet' T1.5 and High 
Capacity Digital service). Because of the OS21OO'sFCC 
approval (Parts 68/15) and small footprint, T1 equipment 
makers can integrate an NIU into their products, reducing 


TXTIP 0::1 
TXRING '::2 
NC ':-·3 
NC '::4 
LPWR+ '::5 
LPWR- 
'::6 


NC '::8 
RSTRLB '::9 
RCLK ':: 10 
RPOS '::11 
RNEG '::12 
RZERO '::13 
CLKSEL .::14 
LB01 .::15 
LB02 .::16 
LB03 '::17 
LB04 .::18 
LB05 .::19 
LB06 '::20 
GND '::21 


42':: 
RXTIP 
41 .:: 
RXRING 


39 .:: 
NC 
38':: 
NC 
37 .;: 
NC 
36 .:: 
RSCOD 
350:: 
RRCDD 
34':: 
INHOEN 
33':: 
RE~LB 
32':: 
TDENS 
31':: 
TZERa 
30 .;: 
TSCOD 
29':: 
TRCOD 
280:: 
LOCLB 
270:: 
DELSEL 
26 .;: 
FRSYNC 
25 .:: 
TNEG 
24':: 
TPOS 
23':: 
TCU< 
22 .:: 
VOO 


cost and increasing 
total system performance. 
Basic 
functions of the OS2190 are: dock and data recovery. 
isolation and surge protection, loopback detection and 
generation, 
and keep-alive 
signal 
generation. 
The 
OS21OOis compatible with 04 and ESF framing formats 
as well as BSZS Clear Channel Coding. Also provided 
are alarm outputs for transmit and receive line status 
monitoring. 
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DALLAS 
SEMICONDUCTOR 


DS2264 
DS2268 
ADPCM Stik 


• Provides four channels 
(052264) 
or eight 
channels 
(052268) 
of parallel full-duplex 
AOPCM processing 
in a pre-fabricated, 
snap-in module 


• Based on the 0521670 
or 0521650 
AOPCM 
Proc- 


essor Chip which implements 
the T1.301 and CCITT 
G.721 recommendations 


• Conforms 
to popular JEOEC standard 
35 
position single in-line connector 


• Easily cascadable 
up to 64 full-duplex 
channels 
in multiples 
of four or eight 


• Both A-law and U-Iaw compatible 


• Utilizes serial interface port for micropro- 


cessor control of timeslot 
assignments 


channels with 0821670 
082264 
channels with 0821670 
082268 
channels with 0821650 
082264 - EXP 
channels with 0821650 
082268 - EXP 


DESCRIPTION 
The 052264 
and 052268 
AOPCM 5tiks are complete, 


pre-fabricated 
cards 
that perform 
either 
four or eight 


channels 
of 
full-duplex 
AOPCM 
processing. 
The 


AOPCM 
algorithm 
compresses 
64Kbps 
voice 
data to 


either 32Kbps, 24Kbps, or 16Kbps. 
The 052264 
is only 


populated on one side and offers four channels while the 


052268 
is populated on both sides of the 5tik and offers 


voo 
VDD 


Y1N 
MCU< 
VSS 
XIN 
SCU< 
A2LO 
21670 
OR 
21650 


21670 
OR 
21650 


21670 
OR 
21650 


21670 
OR 
21650 


eight channels. 
Control 
of the 5tiks 
is handled 
by an 


external microcontroller 
via a serial port. 
Both 5tiks are 


based on the 0521670 
or 0521650 
AOPCM Processor 


Chips. 
5pecific 
details on the 0521670 
and 0521650 


can be found in their respective 
data sheets. 
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DALLAS 
SEMICONDUCTOR 
DS2271 
Speech Stik 


• Adds speech 
recording 
and playback 
to any system 
without 
any moving parts 


• Any sound can be recorded 
and recreated 


• Words can easily be concatenated 
to form sentences, 
which lowers the cost of storing the recorded speech 


• Telephone-grade 
speech can be recorded at rates as 
lowas8Kbps 


- recording 
capacity of over 8 minutes with external 


memory 


• Can 
be 
controlled 
via 
switch 
dosures 
(hardware 
mode) or via an external 
controller 
(software 
mode) 


• New words can be downloaded 
into the Stik via soft- 
ware 


• A kit designed 
to aid in speech development 
is avail- 


able (OS2271 OK) 


DESCRIPTION 
The OS2271 Speech 
Stik is a complete 
solid-state 
au- 


dio recording'reproducing 
subsystem 
that replaces me- 


chanical 
tape-based 
recording 
for embedded 
applica- 
tions. 
With 
the 
Speech 
Stik, 
equipment 
can coach 


novice users on its operation 
or it can inform nontechni- 
cal users of malfunctions. 
The OS2271 Speech Stik dig- 


itizes speech and automatically 
stores the speech in ex- 
ternal 
memory. 
With 
external 
EPROM, 
the 
OS2271 


becomes 
a voice annunciator. 
With external SRAM, the 
OS2271 
becomes 
a voice 
recorder 
with the ability 
to 


both record 
and play back speech. 
The OS2271 
has 
been designed 
to allow the user to easily integrate it into 


EVALUATION BOARD 


Microphone 


existing systems. 
The Sb"k has the unique ability to al- 


low the user to customize 
each unit with different words 


and phrases. With the separate 
speech development 
kit 
(OS2271 OK), the user has the ability 
to "edit" the re- 


corded 
speech 
to create smooth 
sounding 
sentences 
out of discrete words. 


DALLAS 
SEMICONDUCTOR 
DS2271DK 
Speech Stik Design Kit 


• Facilitates 
development 
of prototype 
systems 


• Interfaces 
directly to IBM PC/XT/AT and compatibles 


• Concatenates 
and trims messages 


• Converts 
speech data to Intel Hex format 


• Kit components 
include: 


- 
OS2271 Speech 
Stik 


- 
OS2271 OK Development 
Software 


- 
Printed circuit board 


- 
OS1230AB-200 
32K x 8 NV SRAM 


- 
Microphone. 
speaker jack, and interface 
circuitry 


- 
RS-232C 
Port 


DESCRIPTION 
The OS2271 OK Design Kit provides 
a convenient 
and 


flexible platform for prototyping 
the wide array of possi- 


ble OS2271 applications. 
The evaluation 
board comes 
with a OS2271 and the interface 
circuitry 
necessary 
for 


common 
applications 
including a microphone, 
a speak- 
er jack, and an RS-232 port. By connecting 
the provided 


cable between 
a PC and the evaluation 
board's RS-232 


port, the design kit control software can be used to issue 
OS2271 
commands 
and build 
compound 
messages 


from smaller 
recorded 
messages. 
Prospective 
com- 
pound 
messages 
can 
be 
previewed 
by 
using 
the 
MPLAY command 
and, if desired, converted 
to Intel Hex 


format for mask programming. 
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DALLAS 
SEMICONDUCTOR 


D52280/D52281 
T1 Line Card Stik 
CEPT Line Card Stik 


FEATURES 


• Pretested, 
Snap-In T1 or CEPT line card 


·OS2280 
OS2281-075 
OS2281-120 


T1 Line Card 
75 ohm CEPT Line Card 
120 ohm CEPT Line Card 


• Consumes 
only 2 square 
inches of board space 


• Performs 
four functions: 


- line interface 
- framing 
- monitoring 
- buffering 


• OS2280 and OS2281 share the same pinout 


• Includes 
line interface 
transformers 
and termination 
resistors 


• Connects 
to both 1.544 MHz and 2.048 MHz back- 
planes 


• Operates 
off a single +5V supply 


DESCRIPTION 
The OS2280 and OS2281 are T1 and CEPT line cards 
that consume 
only two square 
inches of printed circuit 


board space. 
The cards are designed 
to plug into stan- 


dard 68-pin Single In-line connectors. 
They have been 
arranged for maximum 
flexibility and contain all the nec- 


essary 
hardware 
to connect 
directly 
to either 
T1 or 


CEPT 75 ohm lines, or CEPT 120 ohm lines. 
The line 
interface 
function 
is performed 
by the 
OS2187 
and 


OS2180A 
OS2181A 


r - - - I 


: 
T2 
: 
t 
j 


r - - - 
J 


: 
T1 
: 
, 
J 


OS2186. The monitoring 
and framing functions 
are per- 
forrned 
by the 
OS2180A 
on the OS2280 
and by the 


OS2181 on the OS2281. 
The buffering 
function 
is han- 


dled by the OS2175. 
The OS2280 and OS2281 provide 
all standard 
alarm indications 
as well as two different 


levels of carrier loss (32 zero and 192 zero). 
They also 


provide 
indication 
of frame errors, CRC-6 or CRC-4 er- 
rors, and bipolar violations. 
III 


DALLAS 
SEMICONDUCTOR 


DS2282 
T1 FDL Controller/ 
Monitor Stik 


• Fully implements 
the FDL message format as described 


in the ANSI document 
T1.403-1989 


• Fully implements 
the maintenance 
message 
protocol 
described 
in AT&TTR 
54016 (1989) 


• Provides 
high-level 
monitor counts, namely: 
- Errored Seconds 
- Severely 
Errored Seconds 
- Unavailable 
Seconds 


• Works in conjunction 
with the DS2283 T1 
Enhanced 
Une Card Stik or DS2180A 
T1 
Transceiver 


• Simple serial port used to retrieve information 
and control operation 


• Connects 
to a standard 
3O-pin Single In-Une 
connector 


• Single +5V supply 
(actual size) 


DESCRIPTION 


The DS2282 T1 FDL Controller/Monitor 
Stik completely 
controls the Facility Data Unk (FDL) as described 
in the 
Bellcore 
document 
TR-TSY-000194 
(Extended 
Super- 
frame Format Interface Specification, 
December 
1987) 
and the ANSI document 
T1.403-1989 
(Carrier to Carrier 
Installation 
- DS1 Metallic Interface). 
It also implements 


VDD 
RLOS 
RCU< 
RPOS 
RNEG 
NC 
1Nl\ 


PRIolXA 


NON- 
VOLATILE 
MEMORY 


the protocol that is described 
in the AT&T publication 
TR 
54016 (Requirements 
for Interfacing 
DTE to Services 
Employing 
ESF - September 
1989). In addition, 
it pro- 


vides a number 
of important 
performance 
parameters 
involved in monitoring T1lines such as Errored Seconds, 
Severly 
Errored Second, 
and Unavailable 
Seconds. 
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DALLAS 
SEMICONDUCTOR 
082283 
Enhanced T1 Line Card Stik 


• Pre-tested, 
snap-in 
T1 line card 


• Consumes 
only 2 square 
inches of board space 


• Performs 
six functions: 
- line interface 
- dock 
recovery/dejittering 
-framing 
- monitoring 
-buffering 
- robbed-bit 
signaling 
extraction 


• Includes 
line interface 
transformers 
and termination 
resistors 


• Three 
separate 
Ioopback 
modes: 
payload, 
line, and 
local 


• Connects 
to both 
1.544MHz 
and 
2.048MHz 
back- 
planes 


• Fully CMOS for low power consumption 


• Operates 
off a single +5V supply 


DESCRIPTION 
The OS2283 
is a T1 line card that consumes 
only two 
square inches of printed circuit board space. The card is 
designed 
to plug into standard 
68-pin, single in-line con- 


nectors. 
It has been arranged 
for maximum 
flexibility 


and contains 
all the necessary 
hardware 
to connect di- 
rectly to T1 OSX-1 twisted pair lines. The line interface 


function is performed 
by the OS2187 Receive Line Inter- 
face and OS2186 Transmit 
Line Interface. 
The dejitter- 


ing of the clock and data is performed 
by the OS2188 


: OS2186 
: 


'- 
.J 


-----, 
I 


I XFMR: 
1- 
_ 


l=l~AI 


I D021161 


T1/CEPT 
Jitter Attenuator. 
The monitoring 
and framing 
functions 
are performed 
by the OS2180A 
T1/1S0N 
Pri- 


mary Rate Transceiver. 
The buffering 
and robbed-bit 
signaling 
extraction 
functions 
are 
handled 
by 
the 


OS2176 
Elastic 
Store 
with 
Signalling 
Buffer. 
The 
OS2283 provides 
all standard 
alarm indications 
as well 


as two different 
levels of carrier loss (32 zero and 192 


zero). 
It also provides indication 
of frame errors, CRC-6 


errors, and bipolar violations. 


DALLAS 
SEMICONDUCTOR 
052284 
Enhanced CEPT Line Card Stik 


FEATURES 
PIN ASSIGNMENT 


• Pretested, 
5nap-ln 
CEPT (E1) line card 
0 
• Consumes 
only 2 square 
inches of board space 


• Performs 
five functions: 
- line interface 


10521871 
- clock and data dejittering 
-framing 
- monitoring 
r-----. 
- buffering 
: 052186 
: 
• Includes 
line interface 
transformers 
and termination 
•.• 
____ 
.J 


resistors 
;- - 
- 
- 
- I 


• Pin compatible 
with the 052283 
Enhanced 
T1 Una 
I XFMR 
I 
I 
Card 5tik 


1- 
____ 


• Two separate 
loopback 
modes: 
line and local 
I 0521881 


• Connects 
to both 
1.544MHz 
and 2.048MHz 
back- 
planes 


I =tBtA I 


• User programmable 
for either 75 ohm or 120 ohm in- 
terfaces 


• Fully CM05 
for low power consumption 


• Operates 
off a single +5V supply 
1= 
175 


1 


68 
0 


DESCRIPTION 
The 052284 
is a CEPT 
(E1) line card that consumes 


only 2 square inches of printed circuit board space. The 
card is designed 
to plug into standard 
68-pin 5ingle 
In- 
Line connectors. 
It has been arranged 
for maximum 


flexibility 
and contains 
all the necessary 
hardware 
to 
connect 
directly 
to either CEPT 2.048Mbps 
75 or 120 


ohm lines. 
The line interface 
function 
is performed 
by 
the 052187 
and 052186. 
The dejittering 
of the clock 


and data is performed 
by the 052188. 
The monitoring 
and framing functions 
are performed 
by the 052181 A. 


The buffering 
function 
is handled 
by the 052175. 
The 
052284 
provides 
all standard 
alarm indications 
as well 


as two different 
levels of carrier 
loss (32 zero and 192 
zero). 
It also provides 
indication 
of frame 
errors, CRC 


errors, and bipolar violations. 


FULL DATA SHEET AVAILABLE 
- CALL 214-450-3836 


DALLAS 
SEMICONDUCTOR 
052290 


T1 Isolation Stik 


FEATURES 


• Protected 
Interface for connecting 


equipment 
to T1 lines 


• Provides 
800 volts of surge protection 
and 


1500 volts of isolation 


• Meets TR 62411 and T1.403-1989 
for 


transmit 
pulse characteristics 


• Companion 
to the DS2291 T1 Long 


Loop Stik 


• Connects 
to a standard 
3O-pin single 


in-line connector 


DESCRIPTION 


The DS2200 T1 Isolation Stik provides all the surge and 


isolation protection 
that is necessary 
to connect a piece 


of equipment 
to a T1line. 
It offers a function similar to that 


provided by a Data Access Arrangement 
(OM) when a 


modem is connected to a phone line. The DS2290 is FCC 


Part 68 pre-registered 
so the user can connect 
equip- 


ment to T1 lines without any further testing or qualifica- 


tion. 
It contains 
onboard 
waveshaping 
circuitry 
that 


creates transmit pulses 
meeting the latest T1 specifica- 


VDD 
VDD 
leU< 
LPOS 
LNEG 
TeU< 
TPOS 


TNEG 


tions Including 
TR 62411 
(Accunet* 
T1.5 Service 
De- III 


scription and Interface Specifications, 
- December 
1988) 
~ 


and T1.403-1989 
(Carrier 
to Carrier 
Installation 
- DS1 


Metallic Interface). 
Applications 
Include Channel 
Ser- 


vice Units and similar 
equipment 
that requires 
a fully 


protected 
interface. 


• Service 
mark 
of AT&T 
Communications 


052490 1/11 
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DALLAS 
SEMICONDUCTOR 
082291 


T1 Long Loop Stik 


FEATURES 


• Recovers dock and data offofT1 
lines from o to 6,000 


feet in length 


• +0 to -3OdBSX receiver 
sensitivity 


• Built-in Automatic 
Une Build Out (A LBO) circuitry; 
no 


tuning or external 
components 
required 


• Dejitters the recovered 
clock and data 


• Meets TR 62411 for jitter tolerance 
and attenuation 


• Companion 
to the DS2290 n 
Isolation 
Stik 


• Connects 
to 
a 
standard 
30-pin 
single 
in-line 


connector 


DESCRIPTION 
The DS2291 n 
Long Loop Stik contains 
all the circuitry 


necessary 
to recover 
clock and data off a T1 line. The 


DS2291 contains 
an Automatic 
Line Build Out (ALBO) 


circuit that allows it to adapt to n 
lines varying in length 


from 0 to 6,000 feet. It also will dejitter 
the recovered 


clock and data according 
the jitter attenuation 
curves 


VDD 1 
VDD 2 
RCLK 3 
RPOS 4 
RNEG 5 
LCLK 6 
LPOS 7 
LNEG 8 
LB D 
NC10 
NC11 
NC12 
NC13 
RCL14 
BPV15 


LOCK 
16 
BL17 
NC18 


DJA1D 
B8ZS20 
RST21 
GND22 
GND23 
NC24 
NC25 
NC26 
NC27 
NC28 
RX+2D 
RX-SO 


outlined in AT&T Communications 
Document 
TR 52411 


(Aceunet* n.5 
Service Description 
and Interface speci- 


fication 
- 
December 
1988). Applications 
area indude 
Channel 
Service 
Units 
(CSU), 
n 
monitoring 
equip- 


ment, and T1 test equipment. 


General Information 


Silicon Timed Circuits 


Multiport Memory 


Nonvolatile RAM 


Intelligent Sockets 


Timekeeping 


User-Insertable Memory 


User-Insertable Memory (Secured) 


Battery Backup and Battery Chargers 


System Extension 


Sip Stik Prefabs 


Automatic Identification 


Microcontrollers 


Telecommunications 


Teleservicing 


Packages 


DALLAS 
SEMICONDUCTOR 


DS0065 


TeleMicro Interface 


System Software 


FEATURES 


• Modem 
control 
software 
for the OS2244T 
TeleMicro 


Stik 


• Multi-tasking 
between 
application 
code and modem 


control 
code 


• Frees the user from understanding 
complex 
modem 


protocols 


• Speeds 
system development 


• Compact 
assembly 
language 
uses minimal 
memory 


• Entire library requires 
7K bytes of program 
memory 


• Optional 
routines may be omitted 
from memory 


• Simplified 
user interface--~me 
system call 


• Easily modifiable 
source code allows customization 


Multitasking 
system executive 
routine 


Software 
UART routine 


Originate 
only routine 


Answer 
only routine 


Remote 
reloader 
routine 


Hang-up 
routine 


OTMF decode 
routine 


Phantom 
OAA operations 


Test modes routine 


• Supports 
numerous 
user-selectable 
parameters 


• Provides 
complete 
status reporting 


• Phantom 
OAA (OS2249PH) 
support 


o 
o 


DESCRIPTION 
The OS0065 TeleMicro 
Interface 
System 
is a library of 


software subroutines 
and parameter 
structures 
that can 


be combined 
with 
user 
application 
software 
in the 


OS2244T 
TeleMicro 
Stik. The OS2244T 
is an a-bit mi- 


crocontroller 
that incorporates 
32K of nonvolatile 
RAM, 


a real-time clock, OTMF decoding 
and modem features. 


This device allows the user to execute 
specialized 
appli- 


cation 
software 
and to incorporate 
data 
communica- 


tions 
by 
telephone. 
Embedded 
systems 
using 
the 


OS2244T can benefit from its integral modem when per- 
forming a variety of tasks such as data logging 
(includ- 


ing time stamp and date) with telephone 
reporting, 
re- 


mote control by telephone, 
and embedded 
control with 


telephone 
status 
reporting. 
Interaction 
of the 
user's 


application 
software with the outside world is conducted 


via the on board modem. 
The 080065 
package 
is de- 


signed to simplify 
this interface, 
freeing 
the user from 


leaming 
the intricacies 
of modem 
communication 
and 


minimizing 
the 
time 
required 
to incorporate 
modem 


communication 
into the embedded 
control 
realm. 
The 


080065 
allows system designers 
to concentrate 
on the 


application 
design. 
A simple 
software 
interface 
is pro- 


vided with one entry point. 
However, 
the library 
is de- 


signed to handle the majority 
of tasks concerning 
data 


communication 
from intitialization 
of modem 
parame- 


ters to terminating 
the telephone 
call. The multitasking 


system included 
as part of the OS0065 provides 
an or- III 
derly means of switching 
between 
modem control tasks 


and application 
code with minimal 
disruption. 


FULL DATA SHEET AVAILABLE - CALL 214-450-3836 


DALLAS 
SEMICONDUCTOR 
051360 
Phantom DAA Chip 


FEATURES 


• 5ingle-chip 
OAA controller 
for: 
-Modems 
- Speech 
interfaces 


• Phantom 
operation 
reports 
loop 
current 
changes 
back to host 


• Allows the OAA to use an existing phone line unobtru- 
sively 


• Transmit/receive 
interface 
connects 
directly 
to 600 
ohm phone-line 
ooupling transformers 


• On-ehip electronic 
2- to 4-wire oonverter 


• Integrates 
FCC Part-68 
OAA requirements: 
- Ring detection 
- 2-58OOnd billing delay 
- Transmit 
power limiter 


• Onboard, 
low-pass 
filtering 
of transmit 
and receive 
signals 


• Replaces 
up to 20 discrete 
components 


• Voice/data 
switching 


• 5oftware-oontrolled 
receive gain 


• 3-wire serial control port 


• +5 Volt single-supply 
operation 


• 0513605 
surface 
mount version 
available 


DESCRIPTION 
The 051360 
Phantom OAA Chip is a CM05 
device that 
integrates 
FCC requirements 
for interfacing 
data and 
voice 
to the telephone 
network. 
The 
051360 
meets 


FCC 
Part-68 
specifications 
such 
as 2-second 
billing 
delay, transmit signal power limiting, 
and ringing detec- 


tion. 
It also offers programmable 
transmit 
and receive 
gains and an on-ehip 2- to 4-wire converter 
(hybrid). 
By 


adding 
a coupling 
transformer, 
a relay, and an opto- 


coupler, 
a complete 
OAA circuit 
can be quickly 
de- 


signed. 


TXO 
Vcc 


TXI 
BAL 


AUXI 
RXI 


DLTSET 
RXO 


VSENSE 
RXMON 


DLTOET 
OHIN 


eLK 
GSRST 


D.Q 
RGSNS 


cs 
RGDET 


GND 
SPS 


DS1360 
2o-Pln 
DIP 
(300 
MIL) 


A unique feature 
of the 051360 
is its ability to sense 


loop current 
using an on-chip, 
8-bit AID converter. 
By 
using an extemal 
optocoupler 
(for proper isolation), 
the 
phone 
loop 
current 
can 
be digitized 
and 
monitored 
through the serial port by a host processor. The 051360 


can also be programmed 
by external 
resistors 
to report 


when the current has changed 
by a certain percentage. 


Loop current sensing 
is important 
for monitoring 
the ac- 


tivity of extension 
phones or for determining 
loop length 
for cable compensation. 


FULL DATA SHEET AVAILABLE 
- CALL 214-450-3836 


DALLAS 
SEMICONDUCTOR 
DS2244T 


TeleMicro Stik 


FEATURES 


• 8-bit microcontroller 
system with integral 
modem 


- Fully 
user-programmable 


- 32K x 8 NV RAM for program/data 
memory 


- 24 general-purpose 
port pins for user I/O 


- 
10 year data retention 
without 
Vcc 


- Based on standard 
8051 instruction 
set 


• Integral 
modem 
provides 
outside data access 


- Supports 
Bell 212A1103 & CCITI 


V.22bislV.22/V.21 


- 
1200 or 2400 bps modem 
versions 
available 


- Transfers 
data from connector 
or uC memory 


• DSoo65 
software 
support 
library available 


• Pennanently 
powered 
real-time 
clock/calendar 


- Time of day interrupt 
alann 


- Periodic 
interrupt 
alann 


• DTMF generation 
and detection 


• Low-power 
+5V only operation 


• Standard 
3Q-pin SIMM connection 
scheme 


DESCRIPTION 
The DS2244T 
TeleMicro 
Stik is an 8-bit, 8051-compat- 


ible microcontroller 
system that is based on nonvolatile 


RAM 
and 
that 
incorporates 
an integral 
modem 
and 


DTMF decoder. 
32K x 8 of nonvolatile 
SRAM is avail- 


able 
for program 
and data 
memory 
storage. 
The 


DS2244T 
also 
includes 
a 
pennanently 
powered 


real-time 
clock/calendar 
(RTC). 
Twenty-four 
port pins 


are 
available 
for 
user-defined 
I/O. 
The 
nonvolatile 


memory 
and pennanently 
powered 
clock/calendar 
al- 


low data to be recorded, 
logged to nonvolatile 
memory 


with time stamp and date, and reported 
via the phone 


line at a later time. Using the alarm capabilities 
of the in- 
tegral timekeeper, 
the 
DS2244T 
can originate 
a tele- 


phone 
call report 
at a predetermined 
time and date. 


1 
P3.5 (T1) 
16 
P3.6(WR) 


2 
P3.1 (TXD) 
17 
ALE 


3 
P1.4 (00) 
18 
P3.0 (RXD) 


4 
P1.5 (RT) 
19 
P3.2 


5 
P2.0 
20 
PO.O 


6 
P2.1 
21 
AIN 


7 
P2.2 
22 
PO.1 


8 
P2.3 
23 
PO.2 


9 
P2.4 
24 
PO.3 


10 
P2.5 
25 
PO.4 


11 
P2.6 
26 
PO.5 


12 
VCC 
27 
PO.6 


13 
P2.7 (RXCLK) 
28 
AOUT 


14 
GND 
29 
PO.7 


15 
P3.7 (RD) 
30 
PROG 


Date and time of day will be retained 
by lithium-backed 


circuitry 
in the absence 
of power for at least 10 years at 


25° C. 
The DS2244T 
can serve a wide range of func- 


tions from a diagnostic 
processor 
with automatic 
report- 


ing to a specialiZed 
modem by providing 
a full-function, 


user-programmable 
microcontroller 
coupled 
to an inte- 


gral modem. 
The user's 
application 
software 
can ac- 


cess any feature of the DS2244T 
with few restrictions. 


However, 
interaction 
with the on board modem 
can be 


greatly simplified 
using the DS0065 TeleMicro 
Interface m 


System 
software. 
This package 
provides 
a multi-task- 


ing environment 
that controls 
the modem 
and perfonns 


other user-requested 
tasks. 
More detail is available 
in 


the 050065 
TeleMicro 
Interface 
System 
data sheet. 


DALLAS 
SEMICONDUCTOR 


FEATURES 


• Bell 212A1103 and CCIlT 
V.22bisN.22IV.21 


• FCC Part-68 pre-certified 
when used w/052249 
OAA 


• Teleservicing 
mode 
allows 
reloadin~monitoring 
of 
052250 
50ft microcontroller 
5tik 


• Provides 
remote software 
updates without host coop- 


eration 


• Generates 
and interprets 
OTMF tones 


• Auto-answer 
and Originate 
modes 


• Parallel interface 
connects 
to PC or other bus 


• Reprogrammable 
with firmware 
upgrades 


• +5V operation 


• Low power operation 
consumes 
under 400 mW 


• Extremely 
small form factor 


• 3o-pin 51MM connection 
scheme 


DESCRIPTION 
The 052245 
Soft Modem 5tik is a data communication 
subsystem 
which forms a complete 
2400/12001300 
bps 


modem 
when 
combined 
with the 
052249 
OAA. The 
052245-24 
supports 
V.22bis, V.22, V.21 as well as Bell 


212Aand 
103. The 052245-12U 
supports the latter Bell 
standards 
only. In addition to industry-standard, 
AT-type 


commands, 
the 052245 
provides decoding 
of incoming 


OTMF tones. This allows a host system to accept com- 


052245 
Soft Modem Stik 


°1 
3~ 
1 000000000000000000000000000000 


ORDERING 
INFORMATION 
052245-12U 
1200 BP5 U.5. ONLY 
052245-24 
2400 BP5 INT'L. 


1 
CP.2 
16 
07 


2 
CP.1 
17 
D6 


3 
OH 
18 
WR 


4 
RI 
19 
05 


5 
5PEN 
20 
RO 


6 
CP.3 
21 
AIN 


7 
CP.O 
22 
NC 


8 
04 
23 
A2 


9 
D3 
24 
A1 


10 
02 
25 
AO 


11 
01 
26 
OUT1 


12 
VCC 
27 
UR 


13 
DO 
28 
AOUT 


14 
GNO 
29 
INT 


15 
C5 
30 
PROG 


mands from a remote site where a modem is not avail- 
able. A unique Teleservicing 
mode allows a centralloca- 


tion to dial up a remote 
system 
and examine, 
edit, or 
reload the program/data 
memory 
contents 
of that sys- 
tem. The 052245 
is designed 
for embedded 
applica- 


tions that benefit from communication 
with the outside 
world, and for which a familiar 
AT command 
set is d&- 


sired. 


FULL DATA SHEET AVAILABLE - CALL 214-450-3836 


DALLAS 
SEMICONDUCTOR 
DS2245K 


Soft Modem PC Evaluation Kit 


• PC evaluation 
kit for OS2249 
OAA and OS2245 


Soft Modem 


• For use in PC XT/AT-compatible 
computers 


• Terminal 
emulation 
software 
included 


• Provides 
reprogramming 
fixture for OS2245 family 


• Selectable 
COM1 or COM2 


• AT command 
set-compatible 


• OTMF detection 


• Call progress 
detection 


• Speaker 
for audio monitoring 


DESCRIPTION 
The OS2245K is an evaluation 
kit and programming 
fix- 


ture for the OS2245 family of modem Stiks. It includes a 
OS2245-24 
modem and OS2249 
OAA. The evaluation 


kit slides 
into a normal XT/AT 8-bit expansion 
slot and 


acts as either a COM1 
or COM2 serial port. Software 


that 
is included 
with the kit provides 
communication 


control 
and allows 
reprogramming 
of OS2245 
series 


Stiks. 
The 
PC card also 
incorporates 
a high quality 


speaker 
for 
monitoring 
of 
a call 
connection. 
The 


OS2245K provides a convenient 
platform for evaluation 


ofthe OS2245 and OS2249family, 
as well as providing 
a 


convenient 
fixture for loading program upgrades 
into the 1m 
modems. 
New modem control programs 
can be loaded 


directly 
into the OS2245 from a diskette. 


DALLAS 
SEMICONDUCTOR 


DS2245M 


Soft Modem w/MNP 


FEATURES 


• Bell 212A11 03 and CCITT V.22bisIV.22/V.21 


• Full-duplex 
operation 
2400, 1200, 
300 bps 


• MNP-5 error correction/data 
compression 


• Error-free 
transmission 
on noisy lines 


• Up to 200% throughput 
enhancement 
from data com- 


pression 


• Speed matching 
with flow control 


• OTE speed up to 9600 bps 


• Optimized 
AT command 
interpreter 


• Automatic 
call for help 


• Reprograms 
Dallas Semiconductor 
Softeners 


• Generates 
and interprets 
OTMF tones 


• Auto-answer 
and originate 
modes 


• Parallel interface 
connects 
to PC or other bus 


• +5V only operation 


• Low-power 
operation 
consumes 
under 400 mW 


• Extremely 
small form-factor 


• Pin-compatible 
with OS2245 


• 3O-pin SIMM connection 
scheme 


DESCRIPTION 
The OS2245M Soft Modem with MNP is a data commu- 


nications 
subsystem 
which 
forms 
a 
complete 


2400/12001300 
bps modem 
when 
combined 
with the 


OS2249 
OAA. Embedded 
software 
in the OS2245M 
is 


capable of sophisticated 
error correction 
and data com- 


pression 
using MNP level 5. This software 
allows the 


OS2245M to negotiate 
with the remote modem in order 


to determine 
the highest level of protocolthat 
is mutually 


supported. 
The DS2245M 
supports 
V.22bis, 
V.22IV.21 


and Bell 212A1103 standards. 
In addition 
to 
industry- 


standard 
commands 
and MNP-5, the Soft Modem pro- 


°1 
3~ 


000000000000000000000000000000 


ORDERING INFORMATION 
OS2245M-24 
2400 bps MNP modem 


OS2245ML-24 
2400 bps MNP modem, wino 
OTMF detection 


1 
CP.2 
16 
07 


2 
CP.1 
17 
D6 


3 
OH 
18 
WR 


4 
RI 
19 
05 


5 
SPEN 
20 
RO 


6 
CP.3 
21 
AIN 


7 
CP.O 
22 
NC 


8 
04 
23 
A2 


9 
D3 
24 
A1 


10 
02 
25 
AO 


11 
01 
26 
OUT1 


12 
VCC 
27 
UR 


13 
DO 
28 
AOUT 


14 
GNO 
29 
INT 


15 
CS 
30 
PROG 


vides decoding 
of incoming 
OTMF tones. This allows a 


host system 
to accept 
commands 
from a remote 
site 


where a modem is not available. 
The OS2245M 
is opti- 


mized for embedded 
applications 
that require 
reliable 


communication 
and for which an AT command 
set is de- 


sired. A unique Teleservicing 
mode allows a central 10- 


cation to dial up the remote system and examine, 
edit, or 


reload the program/data 
memory 
contents 
of that sys- 


tem. The OS2245M is also capable of initiating a call for 
help when using a Dallas Semiconductor 
Softener 
and 


reloading 
the soft processor 
by phone. 


FULL DATA SHEET AVAILABLE - CALL 214·450·3836 


DALLAS 
SEMICONDUCTOR 
082249 
Data Access Arrangement (DAA) Stik 


• Oirect connection 
to the public 
switched 
telephone 
network 


• FCC Part-68 compatible 
with 1000 
volts isolation 


• User-transferable 
FCC registration 
when 
used with 
OS2245 Soft Modem Stik 


• Single +5 volt supply 


• Ring detection 


• 2- to 4-wire converter 


o 
0 
1 
30 
000000000000000000000000000000 


30-PINSIMM 


• Audio monitor output 


• 30-pin SIMM connection 
scheme 


DESCRIPTION 
The OS2249 
Oata Access 
Arrangement 
(OAA) Stik is 
designed 
to provide 
direct 
connection 
to the public 
switched 
telephone 
network 
through 
an appropriate 


connector 
such as an RJ-11. The OS2249 OAAcarries 
a 


user-transferable, 
FCC Part-68 registration 
when used 
with the OS2245 modem. It is easily registrable 
with any 
other data/voice 
communication 
circuitry, provided 
that 
this circuitry 
performs 
output power 
limiting and billing 


delay. Included in the OS2249 is a ring detection 
output, 
a 2- to 4- wire converter 
for use with modems 
such as 
the 
OS2245, 
and 
an audio 
output 
for connection 
to 


speaker 
circuitry. 
It 
operates 
from 
a single 
+5 volt 
source. 


PIN# 
PIN NAME 


1 
OH 


2 
AUOIO 


3 
TXA 


4 
RXA 


5-9 
NC 


10 
VCC 


11 
GNO 


12 
RI 


13-26 
NC 


27 
RINGO 


28 
TIPO 


29 
RING 


30 
TIP 


Applications 
include laptop computers, 
remote data col- 
lection, or any application 
which can benefitfrom 
data or 
voice communication 
by telephone. 


FULL DATA SHEET AVAILABLE 
- CALL 214-450-3836 


DALLAS 
SEMICONDUCTOR 
DS2249PH/EU 
Phantom/European 
DAA Stik 


FEATURES 


• Interfaces voice/data 
tothe public switched telephone 
network 


·oS2249PH 
FCC Part 68-OP registered 
1000 Vrms isolation 


·oS2249EU 
3750 Vrms isolation 
Meets most European 
requirements 


• Single +5 volt supply operation 


• Phantom 
feature 
monitors 
DC loop current 
Reports 
changes 
to host 
Allows 
unobtrusive 
access to existing 
phone lines 


• Ring detection 


• Audio output monitor 


• System 
monitoring 
and control 
power up equi~nt 
on ring detect 
Early warning NMT to uP 
uP reset when Vcc is out of tolerance 
Watchdog 
timer 
Wink detection 
(oS2249PH 
only) 


• 3Q-pin SIMM connection 
scheme 


DESCRIPTION 
The oS2249PH 
Data Access Arrangement 
(OM) 
Stik 
provides 
data communication 
equipment 
(modem) with 
direct connection 
to the public switched 
phone network 


and has been registered 
by the FCC under Part 68-0 P. 
This 
user-transferable 
registration 
includes 
isolation 


and protection, 
billing delay, and power limiting so that 


o 
0 


1 
30 
000000000000000000000000000000 


1 
OH 
16 
ST 


2 
AUDIO 
17 
PSI 


3 
TXA 
18 
PSO 


4 
RXA 
19 
VBAT 


5 
AUXI 
20 
RINGO IS 


6 
SCLK 
21 
RST 


7 
o/Q 
22 
IN 


8 
CS 
23 
NMI 


9 
SPS 
24 
WINK 
(oS2249PH 
ONLY) 


10 
Vcc 
25 
NC 


11 
GNo 
26 
NC 


12 
RI 
27 
RINGO 


13 
BAL 
28 
TIPO 


14 
GSRST 
29 
RING 


15 
oLToET 
30 
TIP 


no further 
certification 
is required 
under 
Part-68. 
The 


oS2249PH 
also features 
extensive 
system 
monitoring 
and control 
capability 
which 
had been previously 
un- 


available 
in a OM. 
The oS2249PH 
has been tailored to 
embedded 
systems by providing 
these additional 
capa- 


bilities while saving power and space. 


FULL DATA SHEET AVAILABLE 
- CALL 214·450·3836 


DALLAS 
SEMICONDUCTOR 
086071 A TeleMemory System 
086071 K TeleMemory Evaluation Kit 


• Connects 
to a standard 
28-pin. bytewide 
RAM socket 
through 
a ribbon cable 


• Uploads 
memory 
contents 
from any remote system 


• Allows remote examination/editing 
of data memory 


• Oistributes 
new embedded 
application 
software 
by 
telephone 


• MNP Level 5 error correction 
guarantees 
accurate 
data transmission 


• Oata compression 
minimizes 
phone line charges 


• FCC Part-68 
registered 
for immediate 
connection 
to 
phone line 


• Multiple 
connecting 
options via modem 


- Modem connects 
at 2400 or 1200 bps 


- V.22bis, V.22, & Bel1212 


- Answers 
on a programmable 
number of rings 


- Varies the number of rings with time of day 


• Holds host processor 
in reset allowing 
program 
code 
updates 


• No additional 
engineering 
required 


• Eurocard 
box includes three Teleservicing 
Stiks: 


-OS2249 
OM 


- OS2244T Modem 
(with TeleMemory 
software) 


- OS2230T 
Oual Port NVRAM 


• Evaluation 
kit (OS6071 K) includes 
OSOO20 Service 
Coordinator 
software 
for the PC 


• Oirect RJ11 connection 
to phone line 


• +5V operation. 
powered 
from ribbon cable 


ORDERING 
INFORMATION 


OS6071A 
TeleMemory 
System 


OS6071 K 
TeleMemory 
Evaluation 
Kit 
(includes 
OS0020 software) 


1 
A14(orVpp) 
15 
003 


2 
A12 
16 
D04 


3 
A7 
17 
D05 


4 
A6 
18 
D06 


6 
A4 
20 
CE 


7 
A3 
21 
A10 


8 
A2 
22 
OE 


9 
A1 
23 
A11 


10 
AO 
24 
A9 


11 
000 
25 
A8 


12 
001 
26 
A13 


13 
002 
27 
WE (or A14) 


14 
GNO 
28 
Vcc 


•Alternate 
functions 
shown in parentheses 
( ) are used 


in retrofitting 
EPROM applications. 


General Information 


Silicon Timed Circuits 


Multiport Memory 


Nonvolati Ie RAM 


Intelligent Sockets 


Timekeeping 


User-Insertable Memory 


User-Insertable Memory (Secured) 


Battery Backup and Battery Chargers 


System Extension 


Sip Stik Prefabs 


Automatic Identification 


Microcontrollers 


Telecommunications 


Teleservicing 


Packages 


DOl 
1..1 
A 
~I 


PKG 
S-PIN 
1O-PIN 
14-PIN 
16-PIN 


DIM 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


A IN. 
0.360 
0.400 
0.480 
0.520 
0.740 
0.780 
0.740 
0.780 


MM 
9.14 
10.16 
12.19 
13.21 
18.80 
19.81 
18.80 
19.81 


BIN. 
0.240 
0.260 
0.240 
0.260 
0.240 
0.260 
0.240 
0.260 


MM 
6.10 
6.60 
6.10 
6.60 
6.10 
6.60 
6.10 
6.60 


C IN. 
0.120 
0.140 
0.120 
0.140 
0.120 
0.140 
0.120 
0.140 


MM 
3.05 
3.56 
3.05 
3.56 
3.05 
3.56 
3.05 
3.56 


DIN. 
0.300 
0.325 
0.300 
0.325 
0.300 
0.325 
0.300 
0.325 


MM 
7.62 
8.26 
7.62 
8.26 
7.62 
8.26 
7.62 
8.26 


E IN. 
0.015 
0.040 
0.015 
0.040 
0.015 
0.040 
0.Q15 
0.040 


MM 
0.38 
1.02 
0.38 
1.02 
0.38 
1.02 
0.38 
1.02 


FIN. 
0.120 
0.140 
0.110 
0.130 
0.120 
0.140 
0.120 
0.140 


MM 
3.04 
3.56 
2.79 
3.30 
3.04 
3.56 
3.04 
3.56 


GIN. 
0.090 
0.110 
0.090 
0.110 
0.090 
0.110 
0.090 
0.110 


MM 
2.29 
2.79 
2.29 
2.79 
2.29 
2.79 
2.29 
2.79 


H IN 
0.320 
0.370 
0.320 
0.370 
0.320 
0.370 
0.320 
0.370 


MM 
8.13 
9.40 
8.13 
9.40 
8.13 
9.40 
8.13 
9.40 


J 
IN 
0.008 
0.012 
0.008 
0.012 
0.008 
0.012 
0.008 
0.012 


MM 
0.20 
0.30 
0.20 
0.30 
0.20 
0.30 
0.20 
0.30 


KIN. 
0.015 
0.021 
0.015 
0.021 
0.015 
0.021 
0.015 
0.021 


MM 
0.38 
0.53 
0.38 
0.53 
0.38 
0.53 
0.38 
0.53 


Includes: 
051000 
051000M 
051003 
051003M 
051005 
051005M 
051007 
051010 
051012M 
051013 
051013M 
051020 
051040M 
051200 
051206 
051210 
051211 


051215 
051218 
051221 
051222 
051228 
051229 
051231 
051232 
051232LP 
051234 
051236 
051237 
051238 
051239 
051259 
051267 
051275 


051291 
051293 
051336 
051385 
051602 
051610 
051632 
051640 
051651 
051652B 
051653 
051669 
0520090 
0520100 
0520110 
0520130 


PKG 
18-PIN 
2G-PIN 
24-PIN 
28-PIN 


DIM 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


A IN. 
0.890 
0.920 
1.020 
1.040 
1.150 
1.260 
1.345 
1.370 


MM 
22.61 
23.36 
25.91 
26.42 
29.21 
32.00 
34.16 
34.80 


BIN. 
0.240 
0.260 
0.240 
0.260 
0.250 
0.270 
0.270 
0.295 


MM 
6.10 
6.60 
6.10 
6.60 
6.35 
6.86 
6.85 
7.49 


C IN. 
0.120 
0.140 
0.120 
0.140 
0.120 
0.140 
0.120 
0.140 


MM 
3.05 
3.56 
3.05 
3.56 
3.05 
3.56 
3.05 
3.56 


DIN. 
0.300 
0.325 
0.300 
0.325 
0.300 
0.325 
0.300 
0.325 


MM 
7.62 
8.26 
7.62 
8.26 
7.62 
8.26 
7.62 
8.26 


E IN. 
0.015 
0.040 
0.015 
0.040 
0.015 
0.040 
0.015 
0.050 


MM 
0.38 
1.02 
0.38 
1.02 
0.38 
1.02 
0.38 
1.27 


FIN. 
0.120 
0.140 
0.120 
0.140 
0.125 
0.135 
0.125 
0.135 


MM 
3.04 
3.56 
3.04 
3.56 
3.18 
3.48 
3.18 
3.48 


GIN. 
0.090 
0.110 
0.090 
0.110 
0.090 
0.110 
0.090 
0.110 


MM 
2.23 
2.79 
2.23 
2.79 
2.23 
2.79 
2.23 
2.79 


H 
IN 
0.320 
0.370 
0.320 
0.370 
0.320 
0.370 
0.320 
0.370 


MM 
8.13 
9.40 
8.13 
9.40 
8.13 
9.40 
8.13 
9.40 


J 
IN 
0.008 
0.012 
0.008 
0.012 
0.008 
0.012 
0.008 
0.012 


MM 
0.20 
0.30 
0.20 
0.30 
0.20 
0.30 
0.20 
0.30 


KIN. 
0.015 
0.021 
0.015 
0.021 
0.015 
0.022 
0.015 
0.022 


MM 
0.38 
0.53 
0.38 
0.53 
0.38 
0.56 
0.38 
0.56 


MECHANICAL DRAWINGS 


oo~ 


Includes: 
DS1000G 
DS1000H 
DS1003G 
DS1oo3H 
DS1OO5G 
DS1OO5H 
DS10106 
DS1013G 
DS1013H 
DS1040H 


PKG 
&-PIN 
14-PIN 
1&-P1N 
2O-PIN 


DIM 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


A IN. 
0.345 
0.400 
0.740 
0.780 
0.740 
0.780 
0.960 
1.040 


MM 
8.76 
10.16 
12.19 
13.20 
18.79 
9.81 
24.38 
26.41 


BIN. 
0.240 
0.260 
0.240 
0.260 
0.240 
0.260 
0.240 
0.260 


MM 
6.10 
6.60 
6.10 
6.60 
6.10 
6.60 
6.10 
6.60 


C IN. 
0.120 
0.140 
0.120 
0.140 
0.120 
0.140 
0.120 
0.140 


MM 
3.05 
3.56 
3.05 
3.56 
3.05 
3.56 
3.05 
3.56 


DIN. 
0.300 
0.325 
0.300 
0.325 
0.300 
0.325 
0.300 
0.325 


MM 
7.62 
8.26 
7.62 
8.26 
7.62 
8.26 
7.62 
8.26 


E IN. 
0.020 
0.040 
0.020 
0.040 
0.020 
0.040 
0.020 
0.040 


MM 
0.51 
1.02 
0.51 
1.02 
0.51 
1.02 
0.51 
1.02 


GIN. 
0.090 
0.110 
0.090 
0.110 
0.090 
0.110 
0.090 
0.110 


MM 
2.29 
2.79 
2.29 
2.79 
2.29 
2.79 
2.29 
2.79 


J 
IN. 
0.008 
0.012 
0.008 
0.012 
0.008 
0.012 
0.008 
0.012 


MM 
0.20 
0.30 
0.20 
0.30 
0.20 
0.30 
0.20 
0.30 


KIN. 
0.015 
0.021 
0.015 
0.021 
0.015 
0.021 
0.015 
0.021 


MM 
0.38 
0.53 
0.38 
0.53 
0.38 
0.53 
0.38 
0.53 


L IN. 
0.030 
0.050 
0.030 
0.050 
0.030 
0.050 
0.030 
0.050 


MM 
0.76 
1.27 
0.76 
1.27 
0.76 
1.27 
0.76 
1.27 


MIN. 
0.370 
0.420 
0.370 
0.420 
0.370 
0.420 
0.370 
0.420 


MM 
9.40 
10.67 
9.40 
10.67 
9.40 
10.67 
9.40 
10.67 


N IN. 
0.160 
0.180 
0.160 
0.180 
0.160 
0.180 
0.160 
0.180 


MM 
4.06 
4.57 
4.06 
4.57 
4.06 
4.57 
4.06 
4.57 


Includes: 
051212 
051262 
051277 
051284 
051380 
051485 
051609 
052009 


PKG 
24-PIN 
28-PIN 
~PIN 


DIM 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


A IN. 
1.245 
1:nO 
1.445 
1.470 
2.050 
2.075 


MM 
31.62 
32.25 
36.70 
37.34 
52.07 
52.71 


BIN. 
0.530 
0.550 
0.530 
0.550 
0.530 
0.550 


MM 
13.46 
13.97 
13.46 
13.97 
13.46 
13.97 


C IN. 
0.140 
0.160 
0.140 
0.160 
0.140 
0.160 


MM 
3.56 
4.06 
3.56 
4.06 
3.56 
4.06 


DIN. 
0.600 
0.625 
0.600 
0.625 
0.600 
0.625 


MM 
15.24 
15.88 
15.24 
15.88 
15.24 
15.88 


E IN. 
0.015 
0.050 
0.015 
0.040 
0.015 
0.040 


MM 
0.380 
1.27 
0.380 
1.02 
0.380 
1.02 


FIN. 
0.120 
0.145 
0.120 
0.145 
0.120 
0.145 


MM 
3.05 
3.68 
3.05 
3.68 
3.05 
3.68 


GIN. 
0.090 
0.110 
0.090 
0.110 
0.090 
0.110 


MM 
2.29 
2.79 
2.29 
2.79 
2.29 
2.79 


H IN 
0.625 
0.675 
0.625 
0.675 
0.625 
0.675 


MM 
15.88 
17.15 
15.88 
17.15 
15.88 
17.15 


J 
IN 
0.008 
0.012 
0.008 
0.012 
0.008 
0.012 


MM 
0.20 
0.30 
0.20 
0.30 
0.20 
0.30 


KIN. 
0.015 
0.022 
0.015 
0.022 
0.015 
0.022 
MM 
0.38 
0.56 
0.38 
0.56 
0.38 
.56 


052010 
052011 
052012 
052013 
052016 
052064 
052257 


MECHANICAL 
DRAWINGS 


I" 
A 
111..1 
-t.h:HJ Q IEJ#U Q IEJ IEJ) 
C 
TI 
T 


E 


PKG 
a-PIN 
a-PIN 


(150 MIL) 
(200 MIL) 


DIM 
MIN 
MAX 
MIN 
MAX 


A IN. 
0.188 
0.196 
0.203 
0.213 


MM 
4.78 
4.98 
5.16 
5.41 


BIN. 
0.150 
0.158 
0.203 
0.213 


MM 
3.81 
4.01 
5.16 
5.41 


C IN. 
0.052 
0.062 
0.070 
0.074 


MM 
1.32 
1.57 
1.78 
1.88 


E IN. 
0.004 
0.010 
0.004 
0.010 


MM 
0.10 
0.25 
0.10 
0.25 


FIN. 
0.058 
0.068 
.074 
.084 


MM 
1.47 
1.73 
1.88 
2.13 


GIN. 
.050BSC 


MM 
1.27BSC 


H IN 
0.230 
0.244 
0.302 
0.318 


MM 
5.84 
6.20 
7.67 
8.07 


J 
IN 
0.007 
0.010 
0.006 
0.010 


MM 
0.17 
0.25 
0.15 
0.25 


KIN. 
0.013 
0.019 
0.013 
0.020 


MM 
0.33 
0.49 
0.33 
0.51 


L IN. 
.016 
.035 
.019 
.030 


MM 
.40 
.89 
0.48 
.76 


phi 
0° 
8° 
0° 
8° 


150 mil Includes: 
051000Z 
051003Z 
051012Z 
051040Z 
0512180 
0512035-Bl 


200 mil Includes: 
0512325-2 
051232LP5-2 
0516025 
0516515 
0516525 
0516695 


MECHANICAL 
DRAWINGS 


16-,20-, AND 24-PIN sOle {300 MIL} 


K +l \4- +l G \4- 
IncludH: 
DS1000s 
0810058 
0810078 
0810108 
0810138 
DS1020S 
DSl200S 
DSl205S 
081206 
08 1209S-B1 
0812108 
0812118 
0812158 


0812218 
DS1222S 
0812278 
0812318 
DS1228S 
081229S 
0812328 
DSl232LP8 
081234S 
DS1236S 
0812378 
DSl238S 
DSl239S 


DSl259SDS 
12678 
DSl336S 
081359S 
DS1380S 
DS1ElO9S 
0816108 
DS1632S 
081640S 
08 1652B8 
DS1653S 
0821078 


PKG 
16-PIN 
2G-PIN 
24-PIN 


DIM 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


A IN. 
0.402 
0.412 
0.500 
0.511 
0.602 
0.612 
MM 
10.21 
10.46 
12.70 
12.99 
1529 
15.54 


8 IN. 
0.290 
0.300 
0.290 
0.300 
0.290 
0.300 
MM 
7.37 
7.65 
7.37 
7.65 
7.37 
7.65 


C IN. 
0.089 
0.095 
0.089 
0.095 
0.089 
0.095 
MM 
2.26 
2.41 
2.26 
2.41 
2.26 
2.41 


E IN. 
0.004 
0.012 
0.004 
0.012 
0.004 
0.012 
MM 
0.102 
0.30 
0.102 
0.30 
0.102 
0.30 


FIN. 
0.094 
0.105 
0.094 
0.105 
0.094 
0.105 
MM 
2.38 
2.68 
2.38 
2.68 
2.38 
2.68 


GIN. 
.OSOBSC 
MM 
1.27BSC 


H IN 
0.398 
0.416 
0.398 
0.416 
0.398 
0.416 
MM 
10.11 
10.57 
10.11 
10.57 
10.11 
10.57 


J 
IN 
0.009 
0.013 
0.009 
0.013 
0.009 
0.013 
MM 
0.229 
0.33 
0.229 
0.33 
0.229 
0.33 


KIN. 
0.013 
0.019 
0.013 
0.019 
0.013 
0.019 
MM 
0.33 
0.48 
0.33 
0.48 
0.33 
0.48 


L IN 
.016 
.040 
.016 
.040 
.016 
.040 
MM 
.40 
1.02 
.406 
1.20 
.40 
1.02 


phi 
co 
So 
0° 
So 
0° 
So 


MECHANICAL DRAWINGS 


Tl 
B 
H 


~ 
I- 
A 
it 
t=<ciiiii6iici7~-f 


E 


PKG 
330 MIL BODY 
350 MIL BODY 


24-PIN 
28-PIN 
28-PIN 


DIM 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


A IN. 
.594 
.602 
0.697 
0.705 
0.706 
0.728 


MM 
15.10 
15.30 
17.7 
17.9 
17.93 
18.49 


BIN. 
.327 
.335 
0.327 
0.335 
0.338 
0.350 


MM 
8.30 
8.50 
8.3 
8.5 
8.58 
8.89 


C IN. 
.0925 
.104 
0.093 
0.104 
0.086 
0.110 


MM 
2.35 
2.65 
2.35 
2.65 
2.18 
2.79 


E IN. 
.007 
.008 
0.007 
0.008 
0.002 
0.014 


MM 
.19 
.21 
0.19 
0.21 
0.051 
0.356 


FIN. 
.106TYP. 
0.090 
0.124 


MM 
2.7 
2.29 
3.15 


GIN. 
.050BSC 
O.050BSC 


MM 
1.27 
1.27 


H IN 
0.452 
.477 
0.452 
0.477 
0.460 
0.480 


MM 
11.5 
12.1 
11.5 
12.1 
11.68 
12.19 


J 
IN 
.004 
.008 
0.004 
0.008 
0.006 
0.013 


MM 
.10 
0.20 
0.10 
0.20 
0.152 
0.32 


KIN. 
.012 
0.20 
0.012 
0.020 
0.014 
0.020 


MM 
.30 
0.50 
0.30 
0.50 
0.36 
0.51 


L IN. 
0.039TYP 
0.039TYP 
0.020 
0.050 


MM 
1.0 
1.0 
0.51 
1.27 


phi 
0° 
8° 
0° 
8° 
0° 
8° 


330 MilPackage 
Includes: 
D82016S 
0820648 
OS22578 


350 MilPackage 
Includes: 
0813858 
0814858 
0812628 


16- AND 24- PIN ENCAPSULATED 
PACKAGE 
(FLUSH 
BOTTOM 
- 450 MIL.) 


U 


10 
1j 
I" 


Indudes: 
OS1290 
OS1292 


1 
12 
I" 
A 
-I 


I 
+ 
IT, 
jrryyyr ~r1YY~ 
r-0 
-II-K 
-lGr- 
+ 
1- 
EOUALSPACES 
AT -.J 


.100 ± .010 TNA 


PKG 
160PIN 
Z••••P1N 


DIM 
MIN 
MAX 
MIN 
MAX 


A IN. 
0.820 
0.840 
1.310 
1.330 


MM 
20.83 
21.34 
33.27 
33.78 


BIN. 
0.440 
0.460 
0.440 
0.460 


MM 
11.18 
11.68 
11.18 
11.68 


C IN. 
0.330 
0.370 
0.330 
0.370 


MM 
8.38 
9.40 
8.38 
9.40 


DIN. 
0.180 
0.210 
0.215 
0.245 


MM 
4.57 
5.33 
5.46 
6.22 


E IN. 
0.020 
0.040 
0.020 
0.040 


MM 
0.51 
1.02 
0.51 
1.02 


FIN. 
0.110 
0.140 
0.110 
0.140 
MM 
2.79 
3.56 
2.79 
3.56 


GIN. 
0.090 
0.110 
0.090 
0.110 


MM 
2.29 
2.79 
2.29 
2.79 


H IN 
0.330 
0.380 
0.330 
0.380 


MM 
8.38 
9.65 
8.38 
9.65 


J 
IN 
0.008 
0.012 
0.008 
0.012 


MM 
0.20 
0.31 
0.20 
0.31 


KIN. 
0.015 
0.021 
0.015 
0.021 


MM 
0.38 
0.53 
0.38 
0.53 


NOTE: 
On 16-pin package, 
pins 1 and 16 are missing 
by design. 
On 24-pin package, 
pins 1 and 24 are mis- 


sing by design. 


MECHANICAL DRAWINGS 


0.15 + 0.05_~__ 


PKG 
10X10BODY 
14X14BODY 


DIM 
MIN 
MAX 
MIN 
MAX 


AMM 
- 
2.45 
- 
3.4 


BMM 
0.30 
0.45 
0.20 
0.50 


CMM 
0.13 
0.23 
0.10 
0.20 


DMM 
13.65 
14.35 
16.95 
18.00 


EMM 
13.65 
14.35 
16.95 
18.00 


D1MM 
9.90 
10.10 
13.80 
14.20 


E1MM 
9.90 
10.10 
13.80 
14.20 


L MM 
0.65 
0.95 
0.50 
1.10 


81 IN 
0.315 
0.039 


MM 
0.80 sse 
1.00BSC 


MECHANICAL DRAWINGS 


0------ 


01 


PKG 
8O-PIN 


DIM 
MIN 
MAX 


A IN. 
0.11 
0.128 
MM 
2.80 
3.25 


BIN. 
0.010 
0.020 
MM 
0.25 
0.45 


.1 IN. 
0.031 
BSC 
MM 
0.80 
BSC 


D1IN. 
0.781 
0.793 
MM 
19.85 
20.15 


E1IN. 
0.545 
0.557 
MM 
13.85 
14.15 


E IN. 
0.688 
0.720 
MM 
17.50 
18.30 


DIN. 
0.921 
0.953 
MM 
23.40 
24.20 


L IN 
0.025 
0.038 
MM 
0.65 
0.95 


phi 
o· 
8· 


MECHANICAL DRAWINGS 


450eg. 
/' 
ci 
T 


I~I 


28- Pin Includes: 
OS12120 
OS1284Q 
OS12850 
OS128850 


PKG 
28-PIN 
32-PIN 


DIM 
MIN 
MAX 
MIN 
MAX 


A IN. 
0.3OOBSC 
O.400BSC 


MM 
7.62 
10.16 


BIN. 
0.445 
0.460 
0.442 
0.460 


MM 
11.30 
11.68 
11.30 
11.68 


B11N 
0.013 
0.021 
0.013 
0.021 


MM 
0.33 
0.53 
0.33 
0.53 


C IN 
0.0Z1 
0.33 
0.0Z1 
0.33 


MM 
0.68 
0.84 
0.68 
0.84 


DIN. 
0.480 
0.500 
0.480 
0.500 


MM 
12.19 
12.70 
12.19 
12.70 


D2IN. 
0.390 
0.430 
0.390 
0.430 


MM 
9.91 
10.92 
9.91 
10.92 


E IN. 
0.090 
0.120 
0.060 
0.095 


MM 
2.29 
3.05 
1.52 
2.41 


E2IN. 
0.390 
0.430 
0.490 
0.530 


MM 
9.91 
10.92 
12.45 
13.46 


FIN. 
0.020 
0.015 


MM 
0.51 
0.38 


GIN 
0.480 
0.500 
0.580 
0.600 


MM 
12.19 
12.70 
14.7 
15.24 


H IN 
0.165 
0.180 
0.100 
0.140 


MM 
4.19 
4.57 
2.54 
3.56 


32·P1nIndudM: 
OS2OO9Q 
OS201OQ 
OS2011Q 
DS20120 


MECHANICAL 
DRAWINGS 


ELECTRONIC 
KEYITAG 


Includes: 
051201 
051204U 
051205U 
051207 


~vl,lJ ~ IlllII 
., 
'l., 


.,I' 
••• 
" 


1_ 
0 -+1 


L 


PKG 
ELECTRONIC 
KEYITAG 
KEYITAG 
CAP 


DIM 
MIN 
MAX 
MIN 
MAX 


A IN. 
0.610 
0.650 
0.790 
0.810 


MM 
15.50 
16.51 
20.07 
20.57 


BIN. 
0.740 
0.760 
0.680 
0.700 


MM 
18.80 
19.30 
17.27 
17.78 


C IN. 
0.310 
0.355 
0.405 
0.425 


MM 
7.87 
9.02 
10.29 
10.80 


DIN. 
0.100 
0.110 
0.290 
0.310 


MM 
2.54 
2.79 
7.37 
7.87 


E IN. 
0.505 
0.515 
0.410 
0.430 


MM 
12.83 
13.08 
10.41 
10.92 


FIN. 
0.100 
0.110 


MM 
2.54 
2.79 


1-"--- 
B 
T 
c1 


I 
II 
I 
I 
II 
I 
I 
II 
I 
I 
II 
I 


PKG 
ELECTRONIC 
KEYITAG 


KEYITAG 
CAP 


DIM 
MIN 
MAX 
MIN 
MAX 


GIN. 
0.100 
0.110 


MM 
2.54 
2.79 


H IN 
0.100 
0.130 


MM 
2.54 
3.30 


J 
IN 
0.030 
0.060 


MM 
0.76 
1.52 


KIN. 
0.045 
0.055 


MM 
1.14 
1.40 


L IN. 
0.045 
0.055 


MM 
1.14 
1.40 


MIN. 
0.100 
0.110 


MM 
2.54 
3.30 


CYBERCARD 
PACKAGE 


"~> 


GROUND 
5 
f"CONTACT 


CYBERKEY 
PACKAGE 
FlIIII B 


+0.008j 
0.266 -4.004 


MECHANICAL 
DRAWINGS 


!111 
OFF-ON 


'1 
'1 
'. 
.046 
" 
'. 
KEY '. 
I 
" 
S 
" 
r 
, 
:' 
" 
, 
I ::.: 
:::' 
. 
I 


h4EQUAL --I 


SPACES 
AT .100 ±'005 
TNA 
~~I 


to bs: 
E 
I 


INCHES 


DIM 
MIN 
MAX 


A 
3.020 
3.040 


B 
2.275 
2.295 


C 
0.600 
0.630 
0 
0.440 
0.460 


E 
1.590 
1.607 


F 
0.115 
0.135 


G 
0.115 
0.135 


H 
0.140 
0.160 


J 
1.760 
1.790 


K 
0.040 
0.060 


lK 
L~====u 
F I. 
J 


1-1"1" 
A- 
B::::=1-' h 


F 
\T 


~ 
SLOTTED 
FOR #4-40 
lr 


--=::: 
C 


" 
29 
~I 1~~~~~~~~~~~~~~~I~n 
I~ 
-10 


'-- 


INCHES 
DIM. 


MIN. 
MAX. 


A 
2.480 
2.520 


B 
1.940 
1.980 


C 
.260 
.280 


0 
.160 
.175 


E 
.395 
.415 


F 
.195 
.205 


G 
5.25 
5.65 


H 
1.470 
1.500 


J 
.715 
.735 


K 
.090 
.110 


L 
.590 
.610 


NOTES: 
COLOR 
STRIPE 
INDICATES 
PIN 1 
END ON 28-PIN 
PULG. 
DIMENSION 
L IS CENTER 
TO CENTER 


MECHANICAL 
DRAWINGS 


Ds9003 
CARTRIDGE PROTO 
BOARD 


1-.•>-, •• -------- 
: 


000000000000000000000000000 
l:FI'" 


crl 


INCHES 


DIM 
MIN 


A 
3.500 


B 
3.234 


C 
.0.850 
0 
.0.400 


E 
0.250 


G 
.0.100 
I 
2.90 


J 
.0.125DIA. 


K 
.0.150 


L 
.0.175 


M 
.0.050 


K-:~ 


MECHANICAL DRAWINGS 


PKG 
T0-92 
T00220 


DIM 
MIN 
MAX 
MIN 
MAX 


A IN. 
.175 
.195 
.380 
.420 


MM 
4.45 
4.96 
9.66 
10.66 


BIN. 
.170 
.195 
.560 
.600 


MM 
4.32 
4.96 
14.23 
14.99 


C IN. 
.500 
.610 
.510 
.550 


MM 
12.70 
15.49 
12.95 
13.97 


DIN. 
.016 
.022 
.045 
.060 


MM 
.406 
.559 
1.14 
1.52 


E IN. 
.095 
.105 
.190 
.210 


MM 
2.41 
2.67 
4.83 
5.33 


FIN. 
.045 
.060 
.090 
.110 


MM 
1.14 
1.52 
2.29 
5.33 


GIN. 
0.45 
.060 
.200 
.280 


MM 
1.14 
1.52 
5.08 
7.11 


H IN 
.085 
.095 
.100 
.120 


MM 
2.16 
2.41 
2.54 
3.04 


I 
IN 
.130 
.155 
.040 
- 


MM 
3.30 
3.94 
1.01 
- 


J 
IN 
.014 
.020 


MM 
.35 
.51 


MECHANICAL DRAWINGS 


DIM 
INCHES 


MIN 
MAX 


A 
- 
.067 


b 
.025 
.033 


B 
.116 
.124 


C 
.009 
.013 


D 
.248 
.263 
• 
.0905typ . 


.1 
.181 typo 


E 
.130 
.145 


H 
.264 
.287 


L 
.016 
.036 


S 
.033 
.041 


X 
10° MAX 


Y 
10° 
20° 


Z 
10° 
20° 


MECHANICAL DRAWINGS 


L- 


Lt 


INCHES 


DIM 
MIN 
MAX 


A 
1.480 
1.500 


B 
1.030 
1.050 


C 
.390 
.415 
0 
.120 
.140 


E 
.020 
.040 


G 
.020 
.040 


J 
.022 
.026 


K 
.090 
.110 


L 
.240 
.260 


M 
.420 
.440 


N 
.165 
.175 
0 
.800 
.810 


P 
.160 
.180 
a 
.098 
.109 


R 
.165 
.175 
S 
.115 
.125 


T 
.052 
.058 


U 
.980 
1.000 


v 
.055 
.075 


SOCKET RECEPTACLE 
WILL ALLOW CONNECTION 
WITH A STANDARD 
16-DIP SOCKET. 
BURDY DILBl6P.-llT 
SUPPUED 
WITH EACH ORDER. 


IBI 
~I 
'"~~~+~ t 


7 Equal Space. 
at 


.100 %.010 (TNA) 


Ql -1 r-0 
1~=/ - 
~:I--p 
R- 
~ 
-I 
-- 
E 


~M 


0 


·1 


I 
I 
I 
., r 
E 
·1 


o 
o 


o 


I... 
8 
[1_- 


~-D 


HOLE KNOCKOUTS 
CENTERED 
ON BACK 
SIDE: 


.190 
-----. 
DIA 
0 
8070 THRU 
(KNOCK 
OUT REO'D) 


INCHES 
DIM. 


MIN. 
MAX. 


A 
6.745 
6.775 


8 
4.367 
4.397 


C 
1.580 
1.610 


0 
4.283 
4.313 


E 
6.691 
6.721 


F 
7.990 
3.010 


G 
5.290 
5.310 


059006 
SIP STlKTM MOTHERBOARD 
ALL DIMENSIONS 
IN INCHES 


TYPICAL 
LAYOUT 
FOR 


DSOO05 ENCLOSURE 


~CO 
:;lg~ 
_ 
";+1 


PCB THICKNESS: 
.063"+ .007 


SUGGESTEDCONNECTOR 


PART NUMBERS: 


RJ4S- 
AMP #520252-4 
9-PIN 
D-SUB 
FEMALE- AMP #745781-1 
DlN-64 
POS. FEMALEAMPI 531796-2 


<Xl 
01 
1l- 


I 
I 
I 
I 
I 
I 
• 
r')CO 
I 
l?l~ 
<ri + I 
I 
I 
I 
I 


.I 


